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DRUG RESISTANT INFECTIONS IN THE COM- 
MUNITY: CONSEQUENCES FOR PUBLIC 

HEALTH 


WEDNESDAY, NOVEMBER 7, 2007 

House of Representatives, 
Committee on Oversight and Government Reform, 

Washington, DC. 

The committee met, pursuant to notice, at 9:20 a.m., in room 
2154, Rayburn House Office Building, Hon. Henry A. Waxman 
(chairman of the committee) presiding. 

Present: Representatives Waxman, Towns, Davis of Virginia, 
Duncan, Issa, Foxx, and Bilbray. 

Also present: Representative Matheson. 

Staff present: Phil Barnett, staff director and chief counsel; Kris- 
tin Amerling, general counsel; Karen Nelson, health policy director; 
Karen Lightfoot, communications director and senior policy advisor; 
Sarah Despres, senior health counsel; Steve Cha, professional staff 
member; Teresa Coufal, deputy clerk; Careen Auchman and Ella 
Hoffman, press assistants; Zhongrui Deng, chief information officer; 
Leneal Scott, information systems manager; Kerry Gutknecht, Wil- 
liam Ragland, and Bret Schothorst, staff assistants; Earley Green, 
chief clerk; David Marin, minority staff director; Larry Halloran, 
minority deputy staff director; Jennifer Safavian, minority chief 
counsel for oversight and investigations; Ashley Callen, minority 
counsel; Patrick Lyden, minority parliamentarian and member 
services coordinator; Brian McNicoll, minority communications di- 
rector; Benjamin Chance, minority clerk; Ali Ahmad, minority dep- 
uty press secretary; and Jill Schmalz, minority professional staff 
member. 

Chairman Waxman. The meeting of the committee will please 
come to order. Today we will examine a growing threat to public 
health — the spread of drug resistant infections. In particular, we’ll 
hear about a bacteria called methicillin-resistant staphylococcus 
aureus [MRSA]. At the outset I want to commend Ranking Member 
Tom Davis for his interest and leadership on this issue. 

In fact, Mr. Davis was the person who first suggested holding 
this hearing. Under Mr. Davis’ leadership, the committee held mul- 
tiple hearings on public health preparedness, and we’re working to- 
gether to continue active oversight in this crucial area. 

MRSA infections can occur anywhere. Traditionally, we have 
thought of them as confined to hospitals, nursing homes and other 
health care settings. But now we’re learning that drug resistant 
staph infections can be contracted at schools and other places 

( 1 ) 
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where people congregate. This has alarmed parents across the Na- 
tion. 

In October, researchers at CDC published a major study in 
JAMA, the Journal of the American Medical Association. The study 
estimated that there are about 94,000 cases of serious MRSA infec- 
tions every year in this country and nearly 14 percent of these in- 
fections are due to exposures in the community. The researchers 
also estimated that over 18,000 deaths each year are due to MRSA 
in both the community and healthcare segments. That’s far more 
deaths than previously believed. 

In fact, it is more deaths each year than caused by AIDS, though 
it is about half of the number of deaths from influenza. At the 
same time, we’ve heard about personal tragedies with MRSA. In 
the last month alone, two otherwise healthy young people died 
from MRSA, a 17-year old boy in Virginia and a 12-year old boy 
in Brooklyn. In response to the reports of deaths associated with 
MRSA infection, many schools have begun to look for cases and to 
take steps to try to clean their facilities. 

Since there are 94,000 MRSA infections each year it is not sur- 
prising that school districts across the country have found cases. 
Parents and the public are rightfully concerned about community- 
associated MRSA. Mr. Davis and I and other members of the com- 
mittee share this concern, which is why we are holding this hear- 
ing today. We want to understand how to prevent the transmission 
of drug resistant staph infections in the community. What steps 
should schools, gyms and households be taking to reduce the risk 
of MRSA infection? Does it actually make sense to try to disinfect 
entire school districts? We will also examine what the Federal Gov- 
ernment and State and local health officials can do to combat 
MRSA. We’ll hear two messages from our expert witnesses; one re- 
assuring and one worrisome. The reassuring message is that there 
are simple steps that we can take to protect ourselves and our chil- 
dren from this infection. We can limit the spread of MRSA with 
basic measures like frequent hand washing and keeping wounds 
covered. 

Also reassuring is the fact that doctors already have drugs that 
can treat MRSA and more are in development. The worrisome mes- 
sage is that MRSA is a symptom of a larger problem of drug resist- 
ant infectious disease. This is not a new problem. But in recent 
years, antibiotic use has increased, which has led to more drug re- 
sistant bacteria. According to the Centers for Disease Control anti- 
biotic resistance has been called one of the world’s most pressing 
public health problems. Antibiotic use is no longer limited to the 
appropriate use of fighting antibiotic sensitive bacterial infections. 
Unfortunately antibiotics are inappropriately prescribed for a host 
of ailments that antibiotics can’t actually treat. These include cer- 
tain ear infections, the common cold, and flu. Antibiotics have also 
made it into our food supply and experts have raised the concern 
that this too could be increasing resistance. While this hearing will 
focus on MRSA, and in particular, on MRSA infections in the com- 
munity, future hearings will examine other aspects of the growing 
threat posed by Rowing resistant infectious disease. In the spring, 
the committee will hold a hearing on infections in hospitals where 
drug resistance is particularly widespread. We will also have to 



3 


look at the root causes of antibiotic resistance and consider what 
we can do to curb the burgeoning overuse of antibiotics. 

Today we’re fortunate to have some of the Nation’s top experts 
on MRSA to help us understand the risks of community-based in- 
fections. We’ll first hear from Dr. Julie Gerberding, the Director of 
the Centers for Disease Control and Prevention about Federal ef- 
forts to address community associated MRSA. 

Our second panel we will hear from Dr. Jim Burns, the deputy 
health commissioner of Virginia about Virginia’s recent experience 
with MRSA. We’ll also hear from Steven Walts, the superintendent 
of Prince William County schools about efforts being taken by 
school districts to reduce the risk of MRSA infection and to educate 
parents about MRSA. And from my own district of Los Angeles, Dr. 
Elizabeth Bancroft, an epidemiologist with the Los Angeles County 
Health Department who will talk about the public health implica- 
tions of community associated MRSA. 

We’ll hear from Dr. Eric Gayle, a family practitioner at a commu- 
nity health center in the Bronx. And finally, we will hear from Dr. 
Robert Daum, a leading expert in community-associated MRSA, 
and a pediatrician who treats children who have become sick from 
MRSA infections. I hope that the experts before the committee 
today can help us understand the type of threat we are facing, 
what steps families, communities and government should be taking 
to minimize the risks. I thank all of our witnesses for being here 
today and I want to recognize the ranking member of the commit- 
tee Congressman Tom Davis for his opening statement. 

[The prepared statement of Chairman Henry A. Waxman fol- 
lows:] 
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Opening Statement of Rep. Henry A. Waxman 
Chairman) Committee on Oversight and Government Reform 
Hearing on Drug-Resistant Infections in the Community: 
Consequences for Public Health 
November 7, 2007 


Today we will examine a growing threat to public health: the spread of drug-resistant 
infections. In particular, we*ll hear about bacteria called methicillin-resistant staphylococcus 
aureus. Some call it MRSA (mur-sa) for short. 

At the outset, I want to commend Ranking Member Tom Davis for his interest and 
leadership on this issue. In fact, Mr. Davis was the person who first suggested holding this 
hearing. Under Mr. Davis’s leadership, the Committee held multiple hearings on public health 
preparedness. We are working together to continue active oversight in this crucial area, 

MRSA infections can occur anywhere. Traditionally, we have thought of them as 
confined to hospitals, nursing homes, and other healthcare settings. But now we are learning t hat 
drug-resistant staph infections can be contracted at schools and other places where people 
congregate. This has alarmed parents across the nation. 

In October, researchers at CDC published a major study in JAMA. The study estimated 
that there are about 94,000 cases of serious MRSA inf^tions every year in this country, and 
nearly 14% of these infections are due to exposures in the community. The researchers also 
estimated that over 18,000 deaths each year are due to MRSA in both the community and 
healthcare settings. 

That’s for more deaths than previously believed. In fact, it is more deaths each year than 
caused by AIDS, though it is about half of the number of deaths from influenza. 

At the same time, we’ve heard about personal tragedies with MRSA. In the last month 
alone, two otherwise healthy young people died from MRSA — a 17-year-old boy in Virginia 
and a 12-year-old boy in Brooklyn. 
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In response to the reports of deaths associated with MRSA infection, many schools have 
begun to look for cases and to take steps to try to clean their facilities. Since there are 94,000 
MRSA infections each year, it is not surprising that school districts across the country have 
found cases. Parents and the public are rightftilly concerned about community-associated 
MRSA. 

Mr. Davis and I — and other members of the Committee — share this concern, which is 
why we’re holding this hearing. 

We want to understand how to prevent the transmission of drug-resistant staph infections 
in the community. What steps should schools, gyms, and households be taking to reduce the risk 
of a MRSA infection? Does it actually make sense to try to disinfect entire school districts? 

We will also examine what the federal goverrunent and state and local health officials can 
do to combat MRSA. 

We will hear two messages from our expert witnesses: one reassuring and one 
worrisome. 

The reassuring message is that there are simple steps that we can take to protect ourselves 
and our children from MRSA infections. We can limit the spread of MRSA with basic measures 
like frequent handwashing and keeping wounds covered. Also reassuring is the fact that doctors 
already have drugs that can treat MRSA, and more are in development. 

The worrisome message is that MRSA is a symptom of a larger problem of drug-resistant 
infectious disease. This is not a new problem. But in recent years, antibiotic use has increased, 
which has led to more drug resistant bacteria. According to the CDC “antibiotic resistance has 
been called one of the world’s most pressing public health problems.” 

Antibiotic use is no longer limited to the appropriate use of fighting antibiotic sensitive 
bacterial infections. Unfortunately, antibiotics are inappropriately prescribed for a host of 
ailments that antibiotics can’t actually treat. These include certain ear infections and the 
common cold and flu. Antibiotics have also made it into our food supply and experts have raised 
the concern that this too could be increasing resistance. 

This hearing will focus on MRSA ~ and in particular, on MRSA infections in the 
community. 

Future hearings will examine other aspects of the growing threat posed by drug-resistant 
infectious diseases. In the spring, the Conunittee will hold a hearing on infections in hospitals, 
where drug resistance is particularly widespread. And we also have to look at the root causes of 
antibiotic resistance and consider what we can do to curb the burgeoning overuse of antibiotics. 

Today we are fortunate to have some of the nation’s top experts on MRSA to help us 
understand the risks of community-based infections. 
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We will first hear fiom Dr. Julie Gerberding, the Director of the Centers for Disease 
Control and Prevention, about federal efforts to address community associated MRSA. 

On our second panel we wiU hear from Dr. Jim Bums, the Deputy Health Commissioner 
of Virginia, about Virginia’s recent experience with MRSA. We wiU also hear from Steven 
Walts, the Superintendent of Prince William County Schools, about efforts being taken by school 
districts to reduce the risk of MRSA infection and to educate parents about MRSA. From my 
own district of Los Angeles, Dr. Elizabeth Bancroft, an epidemiologist with the Los Angeles 
County Health Departmenf will talk about the public health implications of community- 
associated MRSA. We’ll also hear fi-om Dr. Eric Gayle, a family practitioner at a community 
health center in the Bronx. And finally, we will hear from Dr. Robert Daum, a leading expert in 
community-associated MRSA and a pediatrician who treats children who have become sick from 
MRSA infection. 

I hope that the experts before the Committee today can help us understand the type of 
threat we are facing and what steps families, communities, and government should be taking to 
minimize the risks. 


3 
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Mr. Davis of Virginia. Thank you, Mr. Chairman. Thank you 
very much for holding the hearing on the alarming emergence of 
antibiotic resistant staph infections in new settings. Long recog- 
nized in health care facilities, where virulent drug resistant germs 
can thrive, invasive MRSA infections have recently been detected 
in unexpected places and in growing numbers. We requested this 
hearing to explore the causes, the implications and appropriate re- 
sponses to this festering threat, and we appreciate the committee’s 
timely attention to an important public health concern. 

According to published comments by one of today’s witnesses, old 
diseases have learned new tricks with hard-to-treat infectious 
strains penetrating local schools, athletic venues, prisons and com- 
munity centers. The so-called superbug outbreak dominated local 
news and brought unwelcome but needed attention to the dangers 
of a microbe that is all around us. 

In my district in Northern Virginia, at least 20 MRSA cases have 
been identified in Prince William County. Dr. William Walts, the 
superintendent of schools there, has been battling the problem ag- 
gressively, monitoring student and faculty health in helping trans- 
late obscure medical jargon to an understandably anxious commu- 
nity. He’s here to share his firsthand experience with the commit- 
tee today, and we welcome his testimony. When it comes to assign- 
ing blame for the spread of MRSA infections, almost no one comes 
to the argument with literally clean hands. Overuse of the anti- 
biotics and spotty environmental sanitation health care facilities 
allow superbugs to walk out the door. 

Once in the community, carriers spread the infection through 
poor surgical wound care, sharing personal items like razors, and 
inadequate personal hygiene. But there’s some good news. In the 
battle against nature’s resilience and guile in spawning drug resist- 
ant germs, we have two disarmingly simple and effective weapons; 
soap and water. Thorough hand-washing and disinfecting com- 
monly used surface areas can be very efficient in limiting the 
spread of infection. Since the primary route of transmission is di- 
rect person-to-person contact a little caution about crowding, skin 
contact, covering cuts, washing contaminated equipment and keep- 
ing yourself clean all go a long way in fighting MRSA in our midst. 

This is not the last antibiotic resistant organism we’ll confront, 
and the emergence of MRSA raises important questions about the 
reach and sensitivity of disease surveillance and reporting systems. 
In response to the recent outbreak, the State of Virginia issued an 
emergency regulation requiring laboratories to report cases of 
MRSA. Twenty-two other States require MRSA cases to be reported 
to their public health authorities. But this drug resistant staph in- 
fection is not currently included on the list of nationally reportable 
diseases. We look to the Centers for Disease Control and Preven- 
tion for analysis of the net benefits and cost of expanding that and 
other Sentinel regimes. 

Protecting the public health requires vigilance and common 
sense. Whether the rate of community acquired MRSA infections is 
growing or we’re simply getting better at diagnosing existing dis- 
ease rates, a robust response to the spread of MRSA will help reas- 
sure a nervous public and better prepare us for the next superbug. 
Until a vaccine can provide what public health officials call herd 
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immunity against drug resistant germs, information, or heard, H- 
E-A-R-D, immunity can be a powerful antibiotic. Every citizen can 
help fight the MRSA invasion by spreading the word about consist- 
ent application of routine personal and institutional hygiene prac- 
tices. 

We’ll hear from the CDC director and a second panel of distin- 
guished experts this morning. We become their testimony and look 
forward for a frank but hopefully not too clinical discussion of a 
community-based response to a community health problem. Thank 
you Mr. Chairman. 

Chairman Waxman. Thank you, Mr. Davis. 

[The prepared statement of Hon. Tom Davis follows:] 
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Statement of Rep. Tom Davis 
Ranking Republican Member 
Coniinittee on Oversight and Government Reform 
“Drug Resistant Infections in the Community!: 
Consequences for Public Health ” 
November 7, 2007 


1 want to thank Chaimian Waxnian for agreeing to hold this hearing on the aianning 
emergence of antibiotic resistant Staph infections in new settings. Long recognized in health 
care facilities, where virulent drug resistant germs can thrive, invasive MRSA infections have 
recently been detected in unexpected places and in growing numbers. We requested this hearing 
to explore the causes, implications and appropriate responses to this festering threat, and we 
appreciate the Committee’s timely attention to an important public health concern. 


According to published comments by one of today’s witnesses, “Old diseases have 
learned new tricks” with hard-to-treat infectious strains penetrating local schools, athletic 
venues, prisons, and community centers. The so-called “Superbug” outbreak dominated local 
news and brought unwelcome, but needed, attention to the dangers of a microbe that is all around 
us. In my district in Northern Virginia, at least 20 MRSA cases have been identified in r-*rince 
William County. Dr. William Walts, Superintendent of Schools there, has been battling the 
problem aggressively, monitoring student and faculty health and helping translate obscure 
medical jargon to an understandably anxious community. He is here to share his first hand 
experience with the Committee today, and we welcome his testimony. 


When it come.s to assigning blame for the spread of MRSA infections, almost no one 
comes to the argument with clean hands. Overuse of antibiotics and spotty environmental 
sanitation at health care facilities allow Superbugs to walk out the door. Once in the community, 
ciUTiers .spread the infection through poor surgical w'ound care, .sharing personal items like 
razors, and inadequate personal hygiene. 

But there's some good news. In the battle against nature’s resilience and guile in 
spawning drug resistant genns, we have two disarmingly simple and effective weapons: soap 
and water. Thorough hand-wa,shing and disinfecting commonly used surface areas can be very 
efficient in limiting the spread of infection. Since the primary route of transmission is direct 
person-to-person contact, a little caution about crowding, skin contact, covering cuts, washing 
contaminated equipment and keeping yourself dean all go a long way in fighting MRSA in our 
midst. 


Page 1 of 
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Statement of Rep. Tom Davis 
November 7, 2007 
Page 2 of 2 


This is not the last antibiotic resistant organism weTI confront, and the emergence of 
MRSA raises important questions about the reach and sensitivity of disease surveillance and 
reporting systems. In response to the recent outbreak, the State of Virginia issued an emergency 
regulation requiring laboratories to report cases of MRSA. Twenty-two other states require 
MRSA cases to be reported to their public health authorities. But this drug resistant Staph 
infection is not currently included on the list of nationally reportable diseases. We look to the 
Centers for Disease Control and Prevention for an analysis of the net benefits and costs of 
expanding that sentinel regime. 

Protecting the public health requires vigilance and common sense. Whether the rate of 
community acquired MRSA infections is growing, or we’re simply getting better at diagnosing 
existing disease rates, a robust response to the spread of MRSA will help reassure a nervous 
public and better prepare us for the next Superbug. Until a vaccine can provide what public 
health officials call “herd immunity” against drug resistant germs, information - or “heard 
immunity” - can be a powerful antibiotic. Every citizen can help fight the MRSA invasion by 
spreading the word and demanding consistent application of routine personal and institutional 
hygiene practices. 

We will hear from the CDC Director and a second panel of distinguished experts this 
morning. We welcome their testimony and look forward to a frank - but hopefully not too 
clinical - discussion of a community-based response to a community health problem. 



11 


Chairman Waxman. We’re going to limit the opening statements 
to just the two of us because of time constraints. But without objec- 
tion, all Members will be given an opportunity to insert an opening 
statement in the record. Representative Matheson, who has been a 
very important leader in this whole effort, but is not a member of 
our committee, will be participating in the hearing, and I would 
like to ask unanimous consent that he be permitted to do so. 

Our first witness today is the distinguished head of the Centers 
for Disease Control and Prevention, Dr. Julie Gerberding. Dr. 
Gerberding, we want to welcome you to our hearing today. While 
it seems awkward to put you under oath, it is the practice of this 
committee that all witnesses that testify before us testify under 
oath. So thank you for rising. 

[Witness sworn.] 

Chairman Waxman. The record will indicate that you answered 
in the affirmative. Your prepared statement will be made part of 
the record in its entirety, and we want to recognize you to make 
your opening oral presentation. 

STATEMENT OF JULIE GERBERDING, M.D., M.P.H., DIRECTOR 
OF THE CENTERS FOR DISEASE CONTROL AND PREVENTION 

Dr. Gerberding. I am very happy to provide a chance to provide 
a CDC perspective on this really important health problem. Pre- 
ventable infectious diseases are always an issue. Preventable drug 
resistant infections are an even more critical public health issue. 
And this particular problem with methicillin-resistant staph aureus 
[MRSA], in both hospitals and communities, is a problem that de- 
serves our full attention. It is always tragic when young healthy 
people acquire any preventable disease and it upsets the commu- 
nity and the schools, and people really do get alert to a problem. 

In this case, this problem is not as new as it seems from the 
news. It is a problem that actually has been going on for more than 
a decade. But we are grateful for the chance to shine this bright 
light on it and hopefully think through what else we can do to help 
prevent such tragic deaths. If I can have my first graphic, I would 
like to just make a couple of really important framing points. I 
started my training at San Francisco General Hospital in the lab- 
oratory with one of the world’s experts on staph aureus. Dr. Henry 
Chambers. So I worked with this organism from the very first days 
of my infectious disease training. And I know this organism. It is 
a bad bug. I like to think of it as the cockroach of bacteria because 
staph aureus are everywhere, they’re survivors, they last a long 
time on surfaces and it is just about impossible to get rid of them. 

Staph infections generically are a very important cause of both 
health care and community-acquired blood infections. And when it 
enters the blood, it causes a high mortality. It is also, by far, the 
most common cause of skin and soft tissue infections, the kind of 
ordinary things that we grew up with and that people get when- 
ever they have a skin wound. Antibiotic resistance and staph 
aureus emerged from the very beginning of the penicillin era. 

In the late 1950’s, early 1960’s, our Nation was mesmerized by 
the problem of penicillin resistant staph aureus in nurseries and 
spread into the community. These organisms evolve resistance 
much faster than we can evolve immunity or evolve new drugs and 
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vaccines to combat them. So they will always be one step ahead of 
our drug store. And that is fundamentally the challenge. 

If we use the antibiotics, we eventually lose their effectiveness. 
And so the overarching lesson here is that we’ve got to learn to be 
much more prudent in our use of antibiotics and only use them 
when they’re absolutely essential. On the next graphic, I’m illus- 
trating another very important point about staph aureus. And that 
is that it is everywhere. On this graph, we have gone across the 
United States and screened people’s noses for staph in their nose. 
And what you can see is that about a third of the people in our 
country at any given time have staph aureus in their nose. 

So if you look to the right of you and look to the left of you, one 
of the three of you has a good chance of being a carrier of staph 
aureus, at least at this moment in time. So it is an everywhere or- 
ganism. And it isn’t the kind of thing that we’re going to be able 
to completely eliminate. But very subtly, this graphic also shows 
that in 2001/2002, only a small proportion of our population was 
carrying the methicillin-resistant staph. And it has only gone up to 
be about IV 2 percent. But that is an increase, and it is a statis- 
tically important increase, and it represents more than a million 
people. So we do have this organism colonizing people’s noses ev- 
erywhere around our country every day. And that means that we 
have to look at that as the generic issue. 

On the next graphic, I am showing a report from CDC’s MMWR, 
which we have used to constantly and continuously update people 
on the problem of staph aureus. But this is really the first report 
that identified fatal infections among children who had inquired 
this community methicillin-resistant staph aureus. And when this 
report came out, I think a lot of people were skeptical. They 
thought oh, no, no, no, these kids must have had some connection 
with the hospital because that’s where most of these drug resistant 
organisms are. 

But in this case, there was no association with the hospital. And 
it was the Sentinel that told us that this bad bug was circulating 
in the community, and although rare could certainly, on occasion, 
cause very serious and fatal diseases in kids. So on the next slide, 
we had to change our vocabulary. We had to distinguish from the 
location where bacteria are acquired; i.e., some bacteria are ac- 
quired in hospitals, some bacteria are acquired in communities 
from the places where infections actually develop. 

So some infections occur in the hospital, but that bacteria might 
have been obtained in the community. Some infections occur when 
people are in the community, but they might have actually picked 
the bacteria up during their last hospitalization. So it has gotten 
very complicated to sort out where are they being acquired versus 
where does the infection actually manifest itself And part of that 
is because you can acquire it and carry it for a long period of time 
before you actually develop the disease. One of the helpful things 
that by chance has aided our understanding of how these orga- 
nisms spread is that most of them that are causing this community 
problem that is the focus of our attention today belong to a particu- 
lar family. And they have a unique fingerprint. And so we can 
track them by their fingerprint. It is called the USA300 strain. But 
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we can track them because they are different from the vast major- 
ity of staph that occur in the hospitals. 

So we are able, in our special laboratories, to say this particular 
staph probably arose from the kind that we would see affecting pa- 
tients in hospitals and long-term care settings versus this one over 
here is the pattern that we generally see in the community. 

Now, of course, they still mix up because people in the commu- 
nity end up going to the hospital and then that organism can sec- 
ondarily spread. But we know a lot about these community staph 
aureus because we can track their fingerprints. And what we have 
learned about them so far on the next slide is that they are a very 
common cause of garden variety minor skin and soft tissue infec- 
tion, which usually doesn’t require any treatment at all; just simply 
cleaning the wound with soap and water or draining it if there’s 
a boil or an abscess. 

Serious invasive disease like we’re hearing about in the news 
this week is fortunately extremely rare, but it is tragic and it is 
preventable, and when you look at it over time it does represent 
a serious threat. Generally, these community infections occur in 
healthy people. You don’t have to be debilitated or have a chronic 
disease. They tend to sometimes occur in outbreaks like athletes 
that share athletic equipment, are injured with turf burns or have 
the kinds of cuts and scrapes that linemen get on the football team. 
They occur in clusters of Native Americans, native Alaskans and 
aboriginal Australians. 

We don’t know exactly why that is, but some of it has to do with 
shared personal items. In one of the native Alaskan outbreaks it 
was related to sweathouses where the staff were colonizing the 
benches that people sat in when they were in their communal 
sweathouses, and so there may have been a tendency to move the 
staph from one person to the other that way. And there have been 
some very serious outbreaks in prisons where people are crowded 
together. They share toiletries, razors, towels, and, in some cases, 
they don’t actually have soap. 

So hygiene in those environments is a very key factor in prevent- 
ing or promoting transmission. I think the bottom line here is that 
not all staph are alike. Some of them tend to cause worst disease 
than others. Some are adapted to hospitals, some are adapted to 
the community. But all of them can be prevented. And that’s what 
I wanted to emphasize in my last graphic. GDC has aggressive pro- 
grams in the health care environment for preventing infections of 
all types. And we have proven beyond a shadow of a doubt that you 
can drive staph infections down to a minimum, particularly the 
invasive ones caused by catheters that infect the bloodstream. 

But we also believe that in the community, there’s a lot we can 
do. And I have a number of the educational materials and posters 
that we’ve been using for schools and coaches and athletes. There’s 
great material on the Web. This is out also on the Education De- 
partment Web sites disseminated to schools around the country. 
Just trying to send the message that we have to get back to basics. 
As you said, Mr. Chairman, in your opening statement, it is hand 
hygiene, it is not sharing personal materials that could be contami- 
nated with someone’s staph, it is taking care of wounds and keep- 
ing them covered, it is noticing when a wound looks angry and 
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purulent and then seeking medical attention to be sure that it 
doesn’t require treatment. 

For doctors it means when you are going to use an antibiotic for 
a wound like this you probably need to culture it so that we know 
what the organism is and whether it is in the resistant family. And 
I think one macro point to make in the context of these children 
who have been affected and the concern about the schools is that 
we need school nurses. In our country today, only about a third of 
schools have a full-time school nurse. 

We in the government are depending on schools to be involved 
in nutrition and fitness, in safety, in hygiene as it pertains to these 
kinds of problems, in pandemic preparedness, in immunization pro- 
grams. And our schools just simply don’t have access to the health 
professionals that they need to recognize the prevention tools and 
to take the steps necessary to protect our children from this and 
any other health threat that could be emerging among our school 
children. So that is something I wanted to draw your attention to, 
because it hasn’t been part of the conversation so far, and I think 
it is very, very important for a broad set of health issues and par- 
ticularly this one. So thank you for allowing me to have a chance 
to frame the issues and I look forward to answering your questions. 

Chairman Waxman. Thank you very much for that excellent 
presentation. 

[The prepared statement of Dr. Gerberding follows:] 
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Good morning Chairman Waxman, Ranking Member Davis, and other 
distinguished Members of the Committee. I am Dr. Julie Louise Gerberding, and 
it is my pleasure to be here today in my capacity as Director of the Centers for 
Disease Control and Prevention (CDC) to discuss with you the issues of 
infections caused by methiclllin-resistant Staphylococcus aureus (MRSA), the 
occurrence of these infections among persons not exposed in healthcare settings 
(termed community-associated methicillin resistant Staphylococcus aureus, or 
CA-MRSA), as well as CDC’s work in tracking trends in these infections and 
preventing their spread. 

As you know, CDC recently released a report in the Journal of the American 
Medical Association (JAMA) that provided new information on the scope and 
nature of MRSA infections in the United States, Coincidentally, we learned of the 
tragic deaths of two young men in Virginia and New York due to MRSA. For the 
past few weeks, MRSA infections have received much media attention, which 
has in some cases provided useful infonnation for parents and individuals and in 
others compounded confusion. 

Today, I would like to discuss with you the growing problem of antimicrobial- 
resistant infections, provide some insights regarding MRSA, and update you on 
CDC’s current and planned activities to address MRSA. 
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ANTIMICROBIAL RESISTANCE 

Bacteria that are resistant to antimicrobial agents have been developing and 
spreading in both humans and animals for decades. As early as the 1950s, 
scientists had recognized strains of bacteria that were resistant to multiple 
antimicrobial agents, although these strains primarily caused community- 
associated infections such as Shigella dysentery. More recently, organisms 
resistant to multiple drugs, including strains of Pseudomonas aeruginosa and 
Acinetobacter species resistant to all available antimicrobial agents, have been 
recognized as sources of infection in U.S. hospitals and other healthcare settings 
around the world. 

STAPHYLOCOCCUS AUREUS 

Staphylococcus aureus is a bacterial species, first named in 1 882, that is 
commonly carried on the skin or in the nasal passages of 25% to 30% of healthy 
people in the United States. Colonization by Staphylococcus aureus bacteria at 
these sites is often, but not always, a precursor to staphylococcal infections. 
While S. aureus has been one of the most common causes of skin infections in 
the United States, most of these infections are minor (such as boils and simple 
abscesses). Many can be treated by lancing the wound and draining the 
infection without the need for antimicrobial agents; others may require antibiotic 
therapy, most often administered orally as outpatient therapy using one of 
several very commonly used and very effective antibiotic agents. However, S. 
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aureus also can cause serious infections including surgical wound infections, 
bloodstream infections, endocarditis, toxic shock syndrome, and pneumonia. 

ANTIMICROBIAL RESISTANCE AND S. AUREUS 

The first strain of S. aureus found to be resistant to penicillin was identified in 
1944. Today, >90% of S. aureus isolates are resistant to penicillin and a large 
percentage are resistant to other antimicrobials including macrolides (e.g., 
erythromycin), lincosamides (e.g., clindamycin), tetracyclines, or other anti- 
staphylococcal agents. Methicillin and other semi-synthetic beta-lactam drugs 
were developed in the late 1950s to treat penicillin-resistant strains of S. aureus, 

yet strains resistant to these drugs emerged very quickly, becoming recognized 

> 

by 1961 . Such strains are called methicillin-resistant S. aureus or more simply 
MRSA. In the 1980s, MRSA strains were identified in hospitals with increasing 
frequency, often becoming resistant to multiple antimicrobial agents. Treatment 
of invasive disease caused by multidrug-resistant MRSA is limited to relatively 
few antimicrobial agents. 

COMMUNITY-ASSOCIATED METHICILLIN RESISTANT S. AUREUS (CA- 
MRSA) 

While MRSA has typically been considered a healthcare-associated infection 
(termed healthcare-associated MRSA, or HA-MRSA), strains of MRSA causing 
infections in persons with no links to healthcare systems have been occurring 
with increasing frequency in the United Sates and elsewhere around the globe. In 
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the United States, CA-MRSA first emerged in Detroit in the early 1 980s among 
intravenous drug users, in 1997-1999, four chiidren from Minnesota and North 
Dakota died of MRSA infections, despite being treated, seemingly appropriately, 
with first-generation cephalosporins for staphylococcal infections. Those 
infections met the epidemiologic definition of CA-MRSA infection, and were found 
to be caused by a new strain-type unlike MRSA strains causing infections in 
hospitals. Within the next few years, similar CA-MRSA strains with the same 
properties and antimicrobial susceptibility patterns were reported to have caused 
infections among Native Americans in several states and among inmates at 
correctional facilities. These strains had a new resistance gene complex as well 
aS a new virulence gene, making them ideal for causing infections in community 
settings. These new strains colonized easily, grew more rapidly in vitro 
compared to HA-MRSA isolates, and were resistant to the antimicrobial agents 
often 'Chosen as first-line agents for treating community S. aureus infections, i.e., 
beta-lactams and macrolides. While some indirect evidence suggests that this 
strain may be more likely to cause serious infections, the overwhelming majority 
of CA-MRSA infections continue to be uncomplicated skin and soft tissue 
infections (SSTIs). While the CA-MRSA strains are resistant to beta-lactams and 
macrolides, these strains can be treated using other commonly available 
antimicrobial agents, in contrast to HA-MRSA which has fewer treatment options. 

In 2000, CDC began investigating outbreaks of staphylococcal infections among 
inmates at correctional facilities in Mississippi, Georgia, and Texas. Remarkably, 
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among the MRSA isolates recovered from all three correctional facilities, a new 
pulse-field gel electrophoresis (PFGE) pattern was found, indicating that the 
same strain was causing infection in all three facilities. This strain type, called 
USA300, was subsequently isolated from children in Tennessee and Texas, 
sports participants, military recruits, and men who have sex with men. This strain 
type was very different from the one that typically causes HA-MRSA infections: it 
was not multidrug- resistant and had very different virulence factors. The 
USA300 strain represented a shift in lineages in MRSA isolates in the United 
States. 

Today, for descriptive purposes, these CA-MRSA infections are defined as 
MRSA infections occurring in persons who have no close linkages with recent 
healthcare delivery exposures (i.e., history of hospitalizations or surgery, 
permanent indwelling catheters or percutaneous medical devices, residence in a 
long-term care facility, or dialysis treatment within the year prior to the MRSA 
culture date).^ 

The most common clinical manifestations of CA-MRSA infections are those that 
are common to S. aureus infections. SSTIs, specifically abscesses or “boils" and 
infected hair follicles, are the most frequently reported symptoms. Results from a 
CDC-funded study conducted in 2004 showed that the USA300 MRSA strain was 
the most common cause of skin infections among patients treated at 1 1 


' CDC Website: httD:/7www.cdc.gov/ncidod^dhaD/'ar mrsa ca ciinicians.html#6 
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emergency departments located across the United States, suggesting that this 
strain had already become an important cause of skin infection in the United 
States. The USA300 strain has been found to cause infections in professional 
football players, military recruits in boot camp, children in daycare, and in crystal 
methamphetamine users. 

CA-MRSA skin infections are known to spread in crowded settings; in situations 
where there is close skin-to-skin contact; during participation in activities that 
result in abraded or compromised skin surfaces; when potentially contaminated 
personal items such as towels, sporting equipment, and razors are shared; when 
the ability to maintain personal hygiene is compromised; and when access to 
healthcare is limited. Frequent antibiotic use also may facilitate acquisition of CA- 
MRSA. In addition to the affected populations noted above, CA-MRSA has 
recently emerged as a cause of pneumonia among previously healthy young 
adults after suffering influenza or an influenza-like-illness. While post-influenza 
illnesses with staphylococci have historically been well recognized, the 
emergence of CA-MRSA presents a new treatment challenge for these 
potentially fatal infections. 

Population-based surveillance for CA-MRSA has been conducted through CDC’s 
Emerging Infections Program (EIP), a network of state health departments and 
their collaborators at selected U.S. sites. Information from these activities has 
been used to define the epidemiology and microbiology of MRSA in both 
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healthcare and community settings. In 2001-02, surveillance was conducted at 
three of these sites to determine the incidence of MRSA and the proportion that 
was healthcare- vs. community-associated to confirm that infections identified as 
CA-MRSA were independent of healthcare, and to characterize the epidemiology 
of MRSA in the community including identifying populations at risk, the clinical 
disease spectrum, and outcomes. These findings were the first comprehensive 
data showing that most MRSA infections are healthcare-associated, that CA- 
MRSA was distinct from healthcare, and that most CA-MRSA infections were 
SSTls. To focus on the most severe of these infections, CDC has been 
monitoring invasive MRSA infections since 2004 in nine U.S. sites currently 
participating in the EIP’s Active Bacterial Core Surveillance Program (ABC) on 
MRSA, which represents a population of about 16.3 million persons. Findings 
from this surveillance, recently reported in JAMA as described above, showed 
that the number of people developing serious MRSA infections (i.e., invasive) in 
2005 was about 94,360-only 1 5% of which were due to the CA-MRSA. 
Approximately 85% of these MRSA infections were associated with healthcare; 
moreover, among the more than 18,000 persons who died from invasive MRSA, 
92% had HA-MRSA. 

In addition to active surveillance to define the problem, data analyses have been 
conducted from currently available data collected by CDC and AHRQ. Data 
collected through CDC’s ambulatory medical care surveys (NAMCS/NHMACS) 
demonstrated that each year from 2001 through 2003 an estimated 12 million 
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outpatient (i.e., physician ofRces, emergency and outpatient department) 
healthcare visits for suspected S. aureus SSTIs occurred In the United States. 
Compared to 1992-1 994, rates of visits to outpatient and emergency 
departments for suspected SSTIs increased by 59% and 31 %, respectively, 
possibly reflecting the emergence of CA-MRSA infections. Furthermore, data 
from AHRQ’s Health Care Utilization Project (HCUP) have shown a 25% 
increase in outpatient visits for skin infections from 2001 to 2005 and a 25% 
increase in hospitalizations for S. aureus infections from 1998 to 2003. Although 
MRSA may be a driver of these increases, the surveys do not provide such 
information. 

HEALTHCARE-ASSOCIATED METHICILLIN RESISTANT 
STAPHYLOCOCCUS AUREUS (HA-MRSA) 

Despite the increase in the number of CA-MRSA cases, most serious MRSA 
infections continue to occur in healthcare settings. HA-MRSA commonly causes 
serious and potentially life threatening infections, such as bloodstream infections, 
surgical site infections, or pneumonia. Of the healthcare-associated infections 
(HAIs) reported to CDC's National Healthcare Safety Network (NHSN), 8% are 
caused by MRSA; however, because of its virulence and resistance 
characteristics, these infections may account for a disproportionate amount of 
illness and death among patients receiving healthcare. Patients in healthcare 
settings are most vulnerable to colonization and infection with the bacteria 
because of severe disease, compromised host defenses from underlying medical 
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conditions, recent surgery, or the presence of indwelling medical devices such as 
urinary catheters or endotracheal tubes. Hospitalized patients, especially those in 
intensive care units (ICU), tend to have more risk factors for these infections 
compared with non-hospitalized patients and have the highest infection rates. 
Most HA-MRSA infections are also resistant to several other categories of 
antimicrobials (including macroiides, fluoroquinolones, clindamycin, and 
trimethoprim/sulfamethoxazoie), leaving limited treatment options. 

There is ample epidemiologic evidence to suggest that MRSA and other 
multidrug- resistant organisms are carried from one person to another via the 
hands of heaitticare personnel. Hands are easily contaminated during the 
process of caregiving or from contact with environmental surfaces in close 
proximity to the patient. Thus, strategies to increase and monitor adherence to 
hand hygiene and correct glove use are important components of prevention 
programs. Implementation of prevention strategies recommended by CDC and 
the Healthcare Infection Control Practices Advisory Committee (HICPAC) have 
led to reductions in MRSA rates in U.S. hospitals. 

WHAT IS CDC DOING TO PREVENT CA-MRSA? 

CDC conducts surveillance and epidemiologic and laboratory research to guide 
and inform prevention efforts. CDC also leads national outbreak investigations on 
staphylococcal disease in collaboration with state and local health departments. 
In recent years, CDC has assisted state and local health departments in 


CDC’s Role in Monitoring & Preventing CA-MRSA 
House Oversight and Government Reform Committee 


November 7, 2007 
Page 9 




25 


investigating emerging CA-MRSA infections in several populations and settings 
shown to be at increased risk including athletes and military personnel, 
correctional facilities, schools, normal newborn nurseries, and tattoo parlors. 
These investigations have identified risk factors for the outbreaks and measures 
for their control. CDC also provides assistance to state public health laboratories 
by performing confirmatory testing for antimicrobial susceptibility, toxin 
characterization, and molecular typing for antimicrobial-resistant pathogens 
including MRSA. 

CDC also monitors national trends and patterns of emerging CA-MRSA by 
collaborating with external partners including both academic and public health 
partners. As described earlier, CDC’s EIP network conducts national surveillance 
for the most severe (i.e., invasive) cases of MRSA infections and has provided 
valuable insight into populations at risk and burden of disease in the U.S., as 
described in the recently published JAMA article. Such a system can also 
assess the impact of prevention efforts and detect emerging patterns of 
resistance. 

Although other types of MRSA disease are not tracked by the EIP system, 
assessments are made through additional survey mechanisms, such as CDC's 
National Hospital Discharge Survey (NHDS) and AHRQ’s HCUP, which are 
useful in following burden of disease for common occurrences,. CDC has also 
collaborated with EMERGEncy ID Net, a network of 12 emergency departments 
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across the country, to determine the prevalence of MRSA as a cause of purulent 
skin infections and severe community-acquired pneumonia among adult patients 
at emergency departments. 

To specifically address CA-MRSA infections, CDC has developed and published 
guidance for the management and prevention of MRSA in the community based 
on review of available information and input from clinical and public health 
experts. Major prevention messages include: 

• keeping hands clean by washing thoroughly with (plain) soap and water or 
using an alcohol-based hand sanitizer; 

• cleaning cuts and scrapes and keeping them covered with a bandage until 
healed; 

• avoiding contact with other people’s wounds or bandages; 

• avoiding sharing personal items such as towels or razors; and 

• for persons unable to maintain routine hygiene and keep wounds covered, 
not participating in activities such as athletic events or childcare until their 
wounds are healed or can be contained to prevent transmission. 

CDC has also developed targeted materials for a variety of audiences, including 
clinicians, the general public, athletic directors, prison officials, and school 
nurses, and has promoted these messages through the CDC website, responses 
to public inquiries, interviews, presentations at local and national meetings, and 
work with national and state organizations. To reach both the clinical and 
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general community quickly with new information that could impact prevention and 
treatment of these infections, CDC has published at least one report a year on 
CA-MRSA in the Morbidity and Mortality Weekly Report (MMWR), CDC’s high 
profile weekly publication spotlighting the latest disease trends for clinicians, 
public health professionals, and the media. CDC has collaborated with state and 
local health departments to develop physician and patient guidance and 
education materials for MRSA and has performed needs and knowledge 
assessments with public health partners, at-risk groups, and the general public to 
target further development of guidance and education. In addition to 
collaborations with health departments, CDC has worked with professional 
societies such as the American Medical Association, Infectious Disease Society 
of America, and others to develop guidelines for prevention and treatment of 
infections, including management of SSTIs and community-acquired pneumonia. 
Other efforts have focused on prevention messages for specific at-risk groups 
and have involved collaborations with organizations such as the National 
Collegiate Athletic Association (NCAA), National Federation of High School 
Associations, National Athletic Trainers’ Association (NATA), and others to 
develop informational materials and educate athletes and trainers about CA- 
MRSA and its prevention. CDC has also collaborated closely with other federal 
agencies including the Federal Bureau of Prisons to develop guidelines for 
correctional facilities, the Department of Defense to provide guidance for 
preventing MRSA infections among military recruits, and the National Institutes of 
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Health by providing staphylococcal isolates to the Network for Antimicrobial 
Resistance for S. aureus (NARSA). 

CDC has also supported numerous extramural grants for research on CA-MRSA. 
Specific objectives for these collaborations included the characterization of the 
epidemiology and microbiology of CA-MRSA, the development of novel methods 
for controlling the transmission of antimicrobial-resistant pathogens including CA- 
MRSA, and evaluation of strategies to prevent recurrent CA-MRSA infections. 

By characterizing these CA-MRSA strains, we can improve our understanding of 
the infection and enhance national and local prevention and control efforts. 

CDC ACTIVITIES FOR PREVENTION OF HA-MRSA 

In addition to strategies to detect and prevent CA-MRSA infections, CDC leads 
several activities to monitor and prevent HA-MRSA. The National Healthcare 
Safety Network (NHSN). formerly the Nosocomial Infection Surveillance (NNIS) 
System , is a surveillance tool for hospitals and state health departments to 
measure HAIs including those caused by MRSA. This system has many options 
available to hospitals and local health authorities, and provides hospitals with an 
accurate measure of infections attributable to a patient’s hospital stay as well as 
information to drive infection prevention efforts at the hospital level. Additional 
options available to facilities and States participating in NHSN include the 
system’s ability to measure MRSA among both inpatients and outpatients to help 
the facility prioritize staffing and prevention efforts. CDC’s surveillance systems. 
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including NHSN, provide the means for building the infrastructure to capture data 
from electronic sources in an automated fashion, providing accurate, timely 
measures of MRSA at a healthcare facility to direct local prevention efforts and 
track the effectiveness of prevention programs. 

Participation in NHSN has increased in the past few years and the Network is 
expected to continue to expand in order to accommodate local, state, and federal 
reporting initiatives for HAIs. CDC is currentiy providing support to 13 states that 
are using NHSN to fulfill state reporting requirements for HAIs, including MRSA 
infections. 

CDC activities to prevent HA-MRSA include developing national infection control 
guidelines, conducting research activities, and working with partners to translate 
success with iocai prevention demonstration projects into national efforts to 
prevent MRSA infections. In 2006, CDC and HICPAC published evidence-based 
infection control guidelines to prevent the emergence of antimicrobial resistance 
and stop transmission of MRSA and other antimicrobial resistant pathogens in 
healthcare settings ( Healthcare Infection Control Practices Advisory Committee 
(HICPAC)) . The recommendations from CDC’s HICPAC guidelines have been 
used in several successful local, regional, and national initiatives to prevent 
MRSA in healthcare settings. 
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CDC has also funded Prevention Epicenters (Prevention Epicenter Program) , a 
network of academic centers to identify novel, or determine the effectiveness of 
existing, HAl prevention strategies, including the prevention of MRSA and other 
resistant organisms. 

CDC has provided direct support, through in-kind technical assistance and 
extramural funds, as well as assistance to external partners involved in MRSA 
prevention initiatives to translate local success strategies into national efforts. 
These partners include the Veterans Health Administration of the Department of 
Veterans Affairs, Institute for Healthcare Improvement, state and regional 
initiatives, and other multi-center prevention collaboratives. CDC funded and 
collaborated with the Pittsburgh VA Medical Center to prevent MRSA infections 
using several CDC recommendations; these efforts led to reductions in MRSA 
rates of more than 60% in the hospital. Influenced by their success, other 
hospitals in southwestern Pennsylvania are now collaborating on a regional 
MRSA prevention initiative, and the Veterans Health Administration has launched 
a national MRSA prevention initiative involving every Veterans Health 
Administration hospital in the country. The prevention successes demonstrated in 
southwestern Pennsylvania have also served as the model for other national and 
regional initiatives such as Southeastern Pennsylvania, a statewide initiative 
coordinated by the Maryland Patient Safety Center; a group of hospitals funded 
by the Robert Woods Johnson Foundation to prevent MRSA infection in 
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participating hospitals in Pennsylvania, Maryland, Montana, and Kentucky: and a 
national initiative by the Voluntary Hospital Association (VHA) members. 

Additionally, CDC launched a national evidence-based educational Campaign to 
Prevent Antimicrobial Resistance in Healthcare Settings that targets healthcare 
providers. The Campaign focuses on preventing antimicrobial resistance in 
healthcare settings by promoting four strategies targeting various patient 
populations including: hospitalized adults, dialysis patients, surgical patients, 
hospitalized children, and long-term care residents. 

IN SUMMARY 

Community- and healthcare-associated infections caused by antimicrobial- 
resistant pathogens such as MRSA are critical public health concerns, as made 
evident by the emergence of CA-MRSA. CDC continues to invest in the 
detection, control, and prevention of MRSA, working toward the goal of 
eliminating life-threatening infections caused by this and other healthcare- 
associated pathogens. The distinction between community- and healthcare- 
acquired infections will continue to decrease as we rely more and more on 
ambulatory surgical centers, home-care, infusion clinics, and other non-hospital- 
based types of care. To successfully prevent these infections among patients 
and the public, we must maximize the accurate and timely monitoring of MRSA 
and related infections, determine which hospitals are successfully preventing 
these infections and disseminate their experiences and strategies, and prevent 
spread in our communities by providing important information and promoting 
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necessary hygiene measures. Whether at home or in schools, athletic facilities, 
or other places similarly prone to spreading skin infections, individuals must 
remain alert for signs of potentially serious infections and know the importance of 
promptly seeking medical care if these signs occur. Basic hygiene including 
hand washing and wound covering can efficiently prevent the spread of these 
infections in community settings. 

We can eliminate these infections; but only by maintaining basic hygiene in our 
communities, while ensuring 100% adherence to the guidelines and best- 
practices for prevention of infection in healthcare settings, recognizing excellence 
in healthcare, and informing our communities and providing data for local action. 

Thank you for the opportunity to testify today; I am happy to take any questions 
you may have. 
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Chairman Waxman. Let me start off the questioning by asking 
you how worried should parents be, how worried should people be 
about getting these infections that are resistant to antibiotics? Is 
there a range of infection and are there some that we need to 
worry more about than others? If you could put it in perspective. 
Is MRSA the tip of the iceberg of more problematic infections and 
what would you advise parents to do. 

Dr. Gerberding. It is hard to put this into perspective, even 
with us with our expertise. But I think it is important that parents 
recognize that kids get scrapes and cuts and minor wound infec- 
tions all the time. And the vast majority of these are the same that 
we grew up with and are not a cause for alarm or concern. They 
need to be handled with common sense; keep the wound clean, 
keep it covered and seek help if it looks bad or gets pussy. But I 
also recognize that when something like this tragedy occurs in your 
community, it does raise everybody’s sensitivity and concern. 

And we want to assure parents that schools are taking the steps 
to protect them. But protection also has to occur in the home. 
There are the same issues around hygiene and hand-washing and 
wound care in our households that we are concerned about in the 
schools. So the common sense back to basics are the way to manage 
the threat. And just to not wait if a child has a wound that looks 
particularly bad, but to get it checked out. 

Chairman Waxman. So MRSA sounds like it is more a skin prob- 
lem than any other kind of infection, is that what we’re concerned 
about? 

Dr. Gerberding. These community MRSA are almost entirely 
skin and soft tissue. They tend to stay on the surface of the skin. 
There’s some biological reasons for it. The bacteria probably has 
adapted some characteristics along with its resistance that allow it 
to be particularly good at infecting skin and relatively efficient at 
being transmitted from one skin problem to another. 

So the bacteria itself is designed to do this very well. But some- 
times it does have the trick, the unfortunate trick of being able to 
invade more deeply and cause very severe ugly skin infections very 
quickly or it can enter the bloodstream and cause infection of the 
whole blood system called blood poisoning if you will, and that, of 
course, is a very, very serious disease and very difficult to treat. 

Chairman Waxman. Is it also very rare? 

Dr. Gerberding. It is fortunately very, very rare. We don’t have 
complete data for the United States, but we estimate that about 
200 children will get a serious MRSA infection, and even of those 
200 people who get the bloodstream form of this the vast majority 
of them will be treated and survive. 

So we’re not talking about thousands and thousands of kids, but 
we’re talking about some children. And we have to take each one 
of these children to heart and try to do the prevention steps that 
will help. 

Chairman Waxman. Now, I cited earlier a recent Center for Dis- 
ease Control paper that was published in the Journal of American 
Medical Association that found there are 94,000 serious MRSA in- 
fections each year, and there are 18,000 deaths from MRSA, more 
than from AIDS. Now, when you hear a figure like that, that 
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sounds pretty serious. That’s not the kind of thing you’re describing 
as being routine. 

Dr. Gerberding. The paper is a very important first study of the 
problem. But there is a little bit of apples and oranges mixed in 
there, because it is describing both the community MRSA that’s 
our focus today, as well as the MRSA that occur in the hospital. 
So we are adding them all together to get the 94,000 figure. That 
is a high number and we can bring that number down. In fact, we 
have some evidence that probably the number of these infections 
in hospitals is going down because of the emphasis on improving 
safety in hospitals and preventing some of the underlying causes 
of these infections. 

So this study has sent an alarm that is a big problem that we 
need to address it aggressively. But the piece of it that is the dis- 
cussion we’re having today is a small proportion of that 94,000. 

Chairman Waxman. When we hear about antibiotic resistant in- 
fections and people dying from those infections should parents 
think that’s what’s going to happen to their children if they have 
some contact with a bug? 

Dr. Gerberding. Absolutely not. As I mentioned, about a third 
of the people in this room have staph. And even the nonresistant 
staph can still cause very, very serious disease. And the vast ma- 
jority of us will never have a staph infection because we don’t have 
the predisposing conditions or because our immune system is able 
to protect us. So they’re everywhere if you look, but they don’t 
cause disease very often, and when they do they generally cause 
this very minor form of disease. 

Chairman Waxman. Thank you very much. Mr. Davis. 

Mr. Davis oe Virginia. Could you explain the difference between 
the community-based MRSA we’re talking about and the hospital? 
Are they transferrable? Are they mutations of the same? Are they 
just germs that act the same? 

Dr. Gerberding. This is a fascinating perspective and there are 
some controversies in here, so I’m going to share with you my un- 
derstanding based on my previous work and what I’ve been able to 
accumulate from experts. But there are people who see this a little 
bit differently. In the hospital, the staph aureus have been trans- 
mitted there for a long time. And they’re resistant to many things 
besides methicillin. Most of them are resistant to anything we have 
in the hospital, except one or two drugs. So they’re highly resistant. 

Mr. Davis oe Virginia. They’re just mutations that have sur- 
vived; everything else is killed off along the way? 

Dr. Gerberding. Exactly. Because we use so many powerful 
antibiotics in the hospital that only the survivors persist. I like to 
think of them as somewhat weak staph in the sense that they prob- 
ably aren’t as capable of causing disease in healthy people as their 
sensitive cousins because they’ve had all this evolutionary pressure 
to evolve and adapt. And they pay a price for having all this resist- 
ance. They’re not in their native staph. Don’t get me wrong, they 
can still cause very important infections. But they tend to evolve 
infections in people who have catheters, which allow the staph to 
crawl into the bloodstream, or people who have to be injected with 
needles or on dialysis for their diabetes, or just people who are gen- 
erally weakened and quite ill. 
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They’re vulnerable because they’re sick, but they’re also in an en- 
vironment where they have lots of catheters that create an inde- 
pendent way for the staff to gain entry. And they’re surrounded by 
an ecology of staph in the hospital where those hospital strains 
live. 

Now, in the community, you don’t have those factors. I mean, 
we’re talking about healthy children here. And the community 
staph are resistant to penicillin and their resistant methicillin, but 
fortunately, they’re usually very easily treated with other inexpen- 
sive garden variety antibiotics. So they haven’t had this tremen- 
dous pressure to change that we’re seeing in the hospital environ- 
ment. Perhaps they’re a little bit fitter, meaning they are more ro- 
bust and they can be more easily transmitted to one healthy person 
to another. 

Mr. Davis of Virginia. And can be more virulent as a result? 

Dr. Gerberding. Well, the virulence is tricky, but they do tend 
to have a particular toxin. It’s called the PVL toxin. You’ll probably 
hear from an expert about this. Dr. Daum. But most people believe 
that this toxin probably does increase the ability of this, at least 
USA300 community strain to cause more skin disease. What it does 
is it basically explodes your white blood cells that surround the in- 
fection, and that sets off a cascade of inflammation and pus and 
the kinds of things that you would associate with a more severe 
skin infection. Whether that’s the only explanation or not, we’re 
still learning. 

Mr. Davis oe Virginia. About 22 States require that MRSA 
cases be reported, but it is not a nation-wide reporting require- 
ment. I understand that the CDC doctors get data from the States 
on a voluntary basis, is that correct? 

Dr. Gerberding. There are several ways that we get data. But 
the information we published was from a set of States that we pay 
to do very thorough and intensive surveillance. That’s why we have 
such confidence that in those areas we have a complete picture on 
this invasive staph aureus. Part of the reason that we did that was 
to find out what value there would be in making staphylococcal in- 
fections reportable. 

I have a bias from a CDC perspective that if you measure things 
they tend to improve. So I’m always going to lean in the direction 
of measurement. But the question is not should we measure and 
report, the question is what should we measure and report. We 
can’t report everybody who’s got staph in their nose because that 
would be a third of our Nation. We can’t report every skin infection 
that comes in because we would just have nothing but reams of 
paper coming in. But we probably could take a look at the value 
of reporting the invasive infections, the ones that enter the blood- 
stream or those that cause fatalities. 

Part of the reason for doing that is that it is an indicator we 
need to look at where that infection was acquired. Maybe there is 
a problem with the disinfection of athletic equipment, or maybe 
that’s the tip of the iceberg of a cluster that we need to engage in 
so that we can protect other people in the short-run and learn 
things that we can adapt in other similar environments. So the 
purpose of reporting is mostly to try to intervene in a way that pro- 
tects other people from infection. 
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Mr. Davis of Virginia. Are you satisfied with the reporting re- 
quirements that — not requirements — I’d say that the lists that 
you’re getting are accurate? 

Dr. Gerberding. The Sentinel study that we published, I have 
a great deal of confidence in those data. And the people who did 
that study are looking at, OK, we know we can’t afford to do this 
kind of intensive assessment everywhere. That would not be a good 
use of taxpayers’ dollars. So what can we do that is feasible? And 
we move into this era of electronic laboratory reporting and elec- 
tronic health records, reporting will get much easier, much less 
burdensome. CDC has actually demonstrated that the tool that we 
were using for biosense for surveillance for terrorism attacks is 
easily adapted to look at methicillin-resistant staph infections. 

So when you make reporting inexpensive and automatic and not 
detracting from health care providers’ time, then we’ll be able to, 
I think, have a conversation about a very robust system that makes 
sense. 

Mr. Davis of Virginia. The schools are using bleach-based 
cleansers. Are there other effective cleansers that can be used? 

Dr. Gerberding. There are a number of surface disinfectants 
that are approved by the Environmental Protection Agency for dis- 
infection, and it is written on the bottle so it is easy for someone 
who has that responsibility to know whether it is an improved ger- 
micide and for what use. 

Mr. Davis of Virginia. That’s why school nurses 

Dr. Gerberding. Exactly, where you need that kind of expertise. 

Chairman Waxman. Thank you, Mr. Davis. 

Mr. Towns. 

Mr. Towns. Thank you very much, Mr. Chairman. Let me thank 
you so much for coming and sharing, and I respect the fact that 
you’ve been involved in this for so many years. What can you tell 
us about what causes antibiotic resistance like MRSA? How does 
this develop in the community? 

Dr. Gerberding. Bacteria multiply very fast, so they go 2, 4, 8, 
16, 32, 64. They’re just constantly growing. That’s their business. 
And every time they divide, there’s a chance that they could make 
a genetic mistake despite a random chance. Sometimes those ge- 
netic mistakes cause them to die. They’re lethal. But sometimes 
those genetic mistakes give them an advantage if they happen to 
be exposed to an antibiotic. So mutations occur frequently because 
they’re always growing. And if you have one resistant bacteria in 
your body, that bacteria probably will eventually just go away on 
its own. But if we gave you an antibiotic, that bacteria would sur- 
vive and the rest would be killed and then that bacteria would take 
over and grow 2, 4, 8, 16, 32 and become the dominant bacteria. 

So it is a practice of survival of the fittest. And over time, this 
happens enough in a population of patients or in a community 
where there’s antibiotic use that you end up switching from most 
people having the sensitive bacteria to most people having the re- 
sistant bacteria. Now, staph also have another trick, because once 
they figured out how to do this, you know, to get the genes to cre- 
ate the resistance, that gene doesn’t stay put. 

And they have developed a very clever strategy for moving that 
gene in a little piece of DNA called a cassette. And they can trans- 



37 


fer it to other staph bacteria that aren’t already resistant. So those 
bacteria don’t have to go through the process of evolution, they can 
just pick up this new piece of genetic material because it gives 
them a selection advantage when they’re exposed to antibiotics as 
well. So one part of it is just evolution of bacteria, but the big piece 
is that we expose these bacteria to drugs, and the survivors are the 
ones that have the preexisting capacity to be drug resistant. 

Mr. Towns. I’m concerned about coaches, for instance, in these 
little leagues that just sort of really have no idea what’s going on. 
And when you say that, well, it was posted on the Web site, these 
are people that don’t have computers. What can we do to be able 
to get information out? I’m concerned about the fact that 

Dr. Gerberding. These are the kinds of things that we’re send- 
ing out to schools through the athletic associations. We’re working 
in partnership with organizations that support coaches and train- 
ers and athletes, little leagues, those sorts of things. So we’re try- 
ing to get the information out. And individual schools are picking 
these things up and also getting them out to the school system. I’m 
not satisfied that we’ve gotten this information everywhere that it 
needs to be. And not to harp on the issue of school nurses, but I 
think in a school environment, you need somebody who is really 
thinking about the health aspects of the athletic program or the 
health aspects of the classroom. And that is a really important re- 
source for making sure that the school is doing the right thing for 
athletes or for any other potential hazard. 

Mr. Towns. Do you feel that we need a national registry? I’m 
sort of thinking, now that we’re focusing on this, and I really ap- 
preciate the fact, Mr. Chairman, that you and the ranking member 
are having this hearing, because I think it provides us an oppor- 
tunity to really focus on this. Because I’m wondering, this has been 
going on for a long time and now we’re beginning to sort of focus 
on it more. Because I can think on my own in terms of situations 
of strange deaths with people back over through the years. And I 
just sort of wondered, and now wondering, did it have anything to 
do with — and I’m sort of saying, if we don’t have a central kind of 
registry, we don’t really know in terms of how much is going on. 
And does that bother you that we don’t have a central registry? 

Dr. Gerberding. Well, separate the community from the health 
care environment. Because in the health care environment, CDC 
has a registry. We have a system to allow us to track infections 
that occur among patients in hospitals. And several States now are 
reporting all of their hospital infection data to CDC using this kind 
of tool. And we hope that soon they’ll be reporting it publicly so 
that if we see the results, people will be more motivated to do the 
things necessary to improve. 

But in the community it is harder. We have some diseases that 
are nationally reportable. But I think we’re going to be able to do 
a lot better with that. Again, when our laboratories are connected 
electronically, this will become something that can be generated 
automatically and doesn’t require someone to fill out a report every 
time they see a patient with an infection. 

So we’re just on the brink of being able to do this in a much more 
efficient way so that people in the local health department can 
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know there’s a problem in their community as it is emerging. They 
don’t have to wait until, in retrospect, we figure it out. 

Mr. Towns. Mr. Chairman, I see my time has expired. But I still 
feel that we need to have a central person that’s going to be re- 
sponsible for this. I notice the State of New Jersey has moved for- 
ward with legislation. And of course, I think that’s really — I’m sure 
they’re doing it out of frustration, but I think it should be done at 
the Federal level. 

Dr. Gerberding. I don’t disagree with you. I think it should be 
done at all levels. The school needs to know what’s going on in the 
school. The local health department needs to understand the com- 
munity. The State has great responsibility for prioritizing things in 
the State. But we do, too, at CDC. And we fund and support and 
we create national and international guidelines. And yes, we would 
very much like to be able to have a comprehensive picture of the 
whole problem, not just the MRSA problem, the whole problem of 
preventable infectious diseases. Again, if we measure it, I know we 
will be able to fix it. But if we don’t know the scope and magnitude 
it is very difficult to guess where we should put our effort. 

Chairman Waxman. Thank you, Mr. Towns. You said you appre- 
ciated our holding this hearing. As I mentioned earlier, this was at 
the suggestion of Representative Tom Davis. But I do want to indi- 
cate that the idea was staff driven. Mr. Issa. 

Mr. Issa. Thank you Mr. Chairman. Thank you for holding this 
hearing, regardless at whose insistence it was at. I would like to 
characterize, not just your testimony, but sort of the picture that 
you laid out. Because I think, hopefully, as the “Committee on Gov- 
ernment Oversight and the Reforms Necessary,” perhaps should be 
our name, it will lead to something positive. This is a 50-year old 
problem that the finest minds, our physicians and health care pro- 
fessionals, have either been unable to successfully end, they’ve only 
coped with, and in some cases, since you’re still printing the plastic 
card today that says get the catheters out, they’ve been a partici- 
pant in the delivery of that. 

Because a catheter, for example, is not just about — it is a path- 
way, it is a pathway where fingers touch. And in fact, the person 
putting it in or adjusting it or taping and retaping may be part of 
the process too that helps get it there. So our hospitals, even 
though you want to separate these, and I think it is appropriate 
to separate, it has a number 300, does that mean that there’s a 
299, a 298 and so on? 

Dr. Gerberding. There’s 100, 200, 300, 400, 500. 

Mr. Issa. And then there’s subgroups? 

Dr. Gerberding. Yes. 

Mr. Issa. There’s a lot of these? 

Dr. Gerberding. Yes. 

Mr. Issa. Basically staph kills more people in America than 
AIDS, all staph, including all the hospital staphs. More people die 
in which that’s the primary cause leading to their death. So this 
is not an insignificant problem as a whole. You’ve been dealing 
with it for 50 years and you haven’t vaccinated and you haven’t 
successfully killed staph. Nor from your testimony do I think you’re 
going to, is that fair to say? 
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Dr. Gerberding. I think it is very unlikely we’re going to elimi- 
nate staph aureus has a human pathogen. But I do believe that we 
can have a tremendous impact on the infections that it causes, par- 
ticularly, those infections in health care environments. 

Mr. ISSA. I’m viewing the less sanitary world outside the hospital 
and saying, OK, we failed in the hospital where essentially ever 
since we got the curtains out of the operating room, we’ve been cog- 
nizant of these things and trying to fight them. 

So as much as I would like to believe that every gym locker room 
is going to get cleaned based on public awareness. I’m not buying 
it. What I am concerned about are what we should be funding your 
organization or you as an umbrella organization should be working 
with other organizations to do in the way of vaccine development. 
Particularly, I would like you to comment on the impact this could 
have on the military because they don’t have any of the luxuries 
of really good hygiene at certain times in a war effort. 

They certainly don’t have the ability to spread out and isolate 
each other at will. And if, in fact, somebody were to use the ugliest 
of staph infection ever found, could they potentially weaponize it. 
So looking at it from a standpoint of where we put our funding into 
vaccines, into reserve antibiotics that would be used, only in a case 
of an outbreak, or only when we see something where nothing else 
is working and we want to stop an epidemic, if you will. 

So I’ve given you a lot of questions, but I would like you to char- 
acterize it. What my concern is we have the 50-year problem that 
we haven’t been able to do anything but work with. It is now out 
in the community in a less-informed and harder to inform, and 
even if informed and even if they did everything that a doctor 
would do or his health care professional team would do in a hos- 
pital, you wouldn’t do any better than you would in a hospital 
which is, in some ways, a miserable failure since that’s where you 
go to get staph infections that can really be nasty. Can you put it 
in that light so that we get some inkling not what you are doing, 
which is important, but of what we should be empowering you to 
do beyond that? 

Dr. Gerberding. I would like to start with the perspective of the 
hospital or the health care environment. Because one thing that’s 
changed in about the last 5 years is that this is becoming unaccept- 
able to have one of these infections in the hospital. And that simple 
change in attitude is resulting in some phenomenal changes in in- 
fection rates. We have in our reporting system half of some of our 
intensive care units have had no staphylococcal infections in the 
last year, so they truly are eliminating the problem. 

Mr. IsSA. So it is like the curtains out of the operating room? 

Dr. Gerberding. So you can do something about it? So I don’t 
want to lose sight of that, because the key to that is the commit- 
ment and the believe that you should not have staph infections 
when patients come to the hospital. But I think your broader ques- 
tion is really important. Our vaccine story for staph is not robust. 
There was a vaccine that went into clinical trial in a very hard to 
vaccinate population of people, dialysis patients. And unfortunately 
the vaccine did not prove to be effective at preventing staph infec- 
tions in that group. 
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Not many vaccines are effective in people that ill. But we have 
some prototype work underway, not CDC, but many people have 
prototype work under way for second generation vaccines. But 
they’re not getting the boost that I would like to see them have. 
They’re not getting the focused attention. And there’s actually a 
very tight coupling here between pandemic influenza and staphy- 
lococcus. Because one of the things that we have observed is that 
when children get influenza, they’re prone to get complicated bac- 
terial infections. 

When adults get influenza, they’re prone to get complicated 
pneumonias. Very often, it is a staphylococcus pneumonia. So as 
we’re preparing for pandemics and stockpiling antivirals, we’ve got 
to think about stockpiling drugs to treat the complicating bacterial 
infections, including MRSA, since that’s likely to be a big killer in 
the context of any serious outbreak. So the antibiotic pipeline is not 
robust. It is not robust for anything right now. But it is certainly 
not robust in this direction. 

So we need to look at our vaccine pipeline, both in the research 
that NIH is doing, as well as the work that goes on in the private 
sector. We need to look at the drug development pipeline. And then 
I think we’ve got to think about new approaches. Traditionally, the 
approach to a bacterial problem was to kill the bacteria. And unfor- 
tunately, as I’ve already said, that results in replacement with a 
resistant form, or substitution with a different player, not nec- 
essarily a better one. There are novel approaches in investigation 
right now that don’t concentrate on trying to kill the bacteria. They 
actually concentrate on trying to prevent it from doing damage. 
And so they’re like lasers going in to destroy certain parts of the 
bacteria as opposed to a bomb that blows the whole thing up. And 
I think those novel, you know, next generation strategies are not 
proven yet, but really something that needs a lot more attention 
and focus. And it is exciting to me what I’ve learned so far, but the 
pipeline is long and it is not very wide. 

Mr. ISSA. Thank you. Thank you Mr. Chairman. This was very 
informative. 

Chairman Waxman. Thank you, Mr. Issa. 

Mr. Cummings. 

Mr. Cummings. Yes. Thank you. Doctor, for your testimony. I 
just want to — this whole thing of hospitals and infections should 
concern all of us. A person goes in the hospital trying to say, for 
example, address a hernia, and the next thing, you know, they are 
sicker than they would have been if they had not gone into the hos- 
pital. And you’ve said something just a moment ago that I just 
want to know the extent of it. You said operating rooms have be- 
come better at dealing with staph infection. Is that what you said? 

Dr. Gerberding. I said intensive care units. 

Mr. Cummings. Intensive care units. And what is your measur- 
ing tool? No. 1. And are there best practices? Johns Hopkins is lo- 
cated smack dab in the middle of my district, and I know they had 
some kind of campaign trying to get doctors to do more with regard 
to washing their hands and things of that nature. But I think we 
need — I mean, that’s very significant, because you’ve got healthy 
people who are literally going in, and I’m not just talking about 
Johns Hopkins, of course. But I’m just saying what have you all 
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learned from that, that intensive care less staph infections, what 
have we learned that we can put out there to transfer to other hos- 
pitals? 

Dr. Gerberding. We’ve learned a lot. And that little card you 
have in front of you is a summary of some of the science that we 
have accumulated that defines certain best practices that we be- 
lieve are really critical. So we’ve learned, first of all, that the most 
important step is to commit to the concept that it is not OK to have 
these infections that you’ve got to do something about and you’ve 
got to drive the infection rate down. 

The second very important factor is that you can’t just do one 
thing. You have to take a comprehensive approach and not think 
that there’s a magic bullet. Oh, we’ll all wash our hands more or 
we’ll all screen patients. Those things are not magic bullets. You’ve 
got to systematically exhibit the best practices across the board. 
You’ve got to control antibiotic use. You’ve got to get the catheters 
out of patients because they’re the biggest risk factor. And very 
often patients have catheters for convenience, not because they ac- 
tually require them medically for as long as they’re left in. But the 
science that supports these recommendations has been codified in 
a document called the Infection Control Precautions For Multi- 
Drug Resistant Organisms. And we have put out the recommenda- 
tions of what the best practices are. But we’ve also said in your 
hospital you must measure these things. And if you find that your 
infection rates are not going down, then you need to do the next 
generation of interventions, which are even more important. 

Mr. Cummings. Is that information out to the public? Because 
one of the things that I’ve noticed just from living is that people 
seem to be driven by money. So if a hospital has a record of infect- 
ing its patients, and the patients know about it and the patients 
have choices, and in Baltimore, you’ve got 50 million advertise- 
ments for hospitals and so apparently somebody is competing for 
patients, it seems as if that would be not only — cause them to say, 
wait a minute, we’re going to lose business, we’re going to have 
some problems if we don’t address it. So is there some data base 
that a patient could go to? And if there’s not would that be a good 
idea? 

Dr. Gerberding. It is coming. More and more States are requir- 
ing that this information be reported. And some States are requir- 
ing that it be made public right away. CDC is facilitating that with 
our tools because we do know how to make these measurements ac- 
curate and reliable. But I also want to just read you a headline 
from something that came out in August 2007, because the head- 
line is: New Medicare Regulations Are Adopted to Reduce Hospital 
Infections and Medical Errors. Medicare will withhold payments to 
hospitals for failing to keep patients safe. So what CMS is prepar- 
ing to do, at Secretary Leavitt’s insistence, is not paying for things 
that are avoidable applications of care. 

Mr. Cummings. I see my time is running out, but let me ask you 
this: Should we in the Congress back that up? Because you have 
Secretary Leavitt, now you’re going to have another Secretary in a 
year and a half Do you understand what I’m saying. 

Dr. Gerberding. I believe I do. 
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Mr. Cummings. Are those things that we ought to be doing? Be- 
cause this goes to the health of our people. And I’m just wondering 
what you think. 

Dr. Gerberding. First of all, these are regulations and they last 
for a long time once they’re enacted. But I think I would like to 
have a conversation. We would really like to sit down and think, 
OK, we’ve done this so far, what else could we do to really make 
this a permanent part of hospital culture, and, for that matter, any 
health care setting. So that we are not only relying on best prac- 
tices in kind of a proactive way, but there’s also an incentive in 
that we’re aligning the payments that we make for care with the 
quality and safety of the care that’s provided. 

Right now, perversely, if someone has a surgical procedure, they 
may be reimbursed at a certain rate. If that procedure is com- 
plicated by an infection, more money is paid. Well, that’s perverse. 
It doesn’t result in a strong incentive to solve the problem. 

Mr. Cummings. Thank you very much, Mr. Chairman. 

Chairman Waxman. Thank you, Mr. Cummings. 

The Congressman from Tennessee, Mr. Duncan. 

Mr. Duncan. Thank you, Mr. Chairman. 

And I am sorry I didn’t get here in time to hear your testimony. 
But there was a Washington Post story from October 19th that 
said these MRSA staph infections are reaching epidemic levels. 
And just trying to skim through your testimony, I see that you 
have a sentence in here that says, in 2005, there were 94,360 seri- 
ous MRSA infections. Maybe you have covered this already when 
I wasn’t here, but has this reached epidemic levels? And I think I 
did hear you say just a minute ago something about some progress 
or good efforts that were being made. But is this 94,000 number, 
would that be higher today, and is this going up fast or 

Dr. Gerberding. Short answer, sir, is I don’t know because that 
was the first time we ever took a look that way, and we have to 
repeat it to know whether it is going up or down. But we can make 
some inferences: 85 percent of those patients in that study were 
people who acquired their infection in the hospital. And we have, 
from other kinds of information sources, the suggestion that hos- 
pital infections are going down and that the proportion of them re- 
lated to this particular bacteria may be going down as well. Right 
now, about 8 percent of all preventable infections in hospitals are 
associated with this bug. 

But on the community side, I believe we would guess that the in- 
fections are increasing. I am saying that because AHRQ has data 
showing there are more visits for skin and soft tissue infections ge- 
nerically over time, and the small proportion of those that actually 
get swabbed and cultured so we know what the bacteria is, the pro- 
portion that are caused by MRSA is increasing. So we suspect 
there are more skin infections in some communities and that a 
greater proportion of those may be caused by this organism. But 
we don’t have quite the solid evidence for that. There is a bit of 
extrapolation in that statement, and we need to do more studies to 
verify that as a broad issue. Certainly true in certain communities, 
but we don’t know nationally whether that is the case. 

Mr. Duncan. Even as we speak, just this past weekend a mem- 
ber of my staff here came down with a staph infection, but they 
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told her that this is not a MRSA staph infection, and they have 
told my other staff members that they don’t need to do anything 
or don’t need to be worried. Are there many, many different kinds 
of staph infections? 

Dr. Gerberding. Yes. There are many different kinds. And that 
is one of the fascinating things about this bacteria. They are not 
all alike. We lump them together when we talk about them, but 
they are independent families of staph, and they behave in dif- 
ferent ways. So when we have the specialized laboratory resources, 
we can predict certain things about a particular strain of staph. 
For example, if your colleague had a methicillin-sensitive staph, it 
is unlikely to be related to this problem we are talking about today 
with these serious infections in healthy kids. But there is not al- 
ways a way to know that up front. And I think the most important 
message is, again, kind of back to basics that you should respect 
skin and soft tissue infections, take care of them, keep them cov- 
ered, try not to touch them, and if you do, be sure you clean your 
own hands and don’t pass your staph onto somebody else. But more 
importantly, especially in communities where this problem has 
emerged, to make sure that if you see a wound that is getting 
angry or filling with pus or the surrounding area is getting redder 
and redder or the person has a fever, then not to wait and to get 
to the doctor. 

Mr. Duncan. Well, I first heard about this just a few years ago 
in a meeting with some Members of Congress. And one former 
Member from Missouri told us that a 57-year-old county executive 
or county mayor of a suburban county to St. Louis had gone into 
the hospital for some minor surgery and had gotten a staph infec- 
tion. And 3 weeks later, he died. And since then, I have heard and 
read a lot of things about this, and it is getting kind of — there is 
a lot of concern about this. And so I am glad we are holding this 
hearing. But I will tell you, maybe this is a little impolite or un- 
pleasant to bring up, to bring up at this time, but I remember 5 
or 6 years ago. Dateline had a hidden camera in a men’s rest room 
at one of the major airports, and they obscured everybody’s faces, 
but they showed that something like two-thirds of the men were 
leaving the rest room without washing their hands. And everything 
I read and hear, hand washing is about the best thing that you can 
do to try to hold this down. 

Dr. Gerberding. I couldn’t agree with you more. I think soap 
and water is, you know, the cheapest intervention that we have 
and extremely effective. Hand hygiene of any kind, the alcohol 
preps, I think you have one sitting up there, that is a very impor- 
tant part of just constantly disinfecting your hands. What happens 
is, especially in hospitals, if you touch something that is carrying 
one of these staph, it is sitting on your fingers. You may not end 
up carrying it yourself, but you can pick it up and move it some- 
place else. And that is where the hand washing just becomes so im- 
portant, because you eliminate that transfer. If you are a carrier 
of staph, you protect others. And if you happen to be in an environ- 
ment where someone else has been present with the staph, then 
you won’t pass it onto yourself or someone else. 

I also want to emphasize, however, that this isn’t something that 
is just floating around in the air or that we need to exaggerate the 
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way it is spread. It is spread by very close personal contact. And 
primarily the major force of transmission outside the hospital are 
skin wounds. 

Mr. Duncan. Well, I think it is important that we call more at- 
tention to this. 

And thank you, Mr. Chairman. 

Chairman Waxman. Thank you very much, Mr. Duncan. 

Ms. Watson. 

Ms. Watson. I want to thank you, Mr. Chairman, and ranking 
member for having this hearing today. We have all been following 
the stories in the local area about schools closing down. And I just 
want you to clarify for us, we see those beautiful, colorful posters 
that you hope to get out. When should a school close down and dis- 
infect? What are the signs? Not all schools, you have already made 
that point, have the health care personnel there. And I don’t think 
they are going to have them in anytime soon. We found on our desk 
these cards. Would it be a good thing to send these cards out to 
every school? Should the school personnel carry these cards? 
Should we send them home when we find one case of staph? 
Should we close down the whole school and disinfect? Can you clar- 
ify the procedures for us? 

Dr. Gerberding. Thank you. You know, we have a lot to learn 
about this, so I am going to tell you our best perspective right now, 
and we will learn more as we investigate behind the scenes. In gen- 
eral, when there is a case of this kind of staph infection in a school, 
it is linked to something like the athletic program or to some po- 
tential environmental exposure. And it is a signal for schools to 
take a look at their general housekeeping and particularly the 
housekeeping in the gymnasium or the locker rooms or areas where 
kids who have skin wounds might come in contact with each other. 
I mean, the wrestling room is a great example of that. The wres- 
tling mat, for example, needs to be properly disinfected at periodic 
intervals. So this is a point where the school should review their 
procedures for environmental hygiene. There is generally no need 
to go in and disinfect the whole school, because that isn’t how this 
organism is transmitted. From a public health perspective 

Ms. Watson. Let me just query that a bit. We don’t know how 
it is transmitted. And I was going to ask you about soaps and dis- 
infectants. 

Dr. Gerberding. The local health officers who are involved 

Ms. Watson. Let me just say this, so you can give me a more 
comprehensive answer. We are talking about schools where chil- 
dren come from all kinds of environments and they are there. It 
could be spread through athletic activities, it could be brought from 
home and so on. 

Dr. Gerberding. Exactly. 

Ms. Watson. What guidance do you give the school personnel, 
since we have had two incidents in the surrounding areas? And I 
am just wondering, and you mentioned prisons before, too, and the 
fact that some of them don’t even have soap. Are there some guide- 
lines that we could send out to our schools? Maybe this ought to 
be distributed. So can you be a little clearer as to how we can pro- 
tect, prevent in our schools? 
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Dr. Gerberding. The card that you have is targeted for hos- 
pitals. But it would be very easy for us to make a tool like that 
for schools. And I think that is a great idea, and we will look 
around and see how we can afford that. But I think we can figure 
out a way to get something like that accessible to teachers and 
trainers and coaches and anybody else who has a stake in keeping 
the school a safe and hygienic place. You asked me the question 
about closing schools. And I don’t want the impression to be that, 
if there is a case of this infection, that it is necessary to close the 
school. Sometimes a decision is made to close the school because 
you do need to pause and buy some time to go in and inspect and 
understand what happened and also to reassure parents that you 
are taking every step. So I would never say it is wrong to close a 
school for a variety of reasons. But it is not necessary, generally 
speaking, from an infection prevention perspective, to do that. It is 
necessary to assure that the school has a proper hygienic environ- 
ment, using common sense principles of hygiene. And many have 
presented those. And I have, you know, these examples of various 
posters that you will find in a lot of schools already. They are made 
in collaboration, this one, for example, is with the Massachusetts 
Department of Public Health, the CDC and HSS, and this is for 
athletics on a football team. And these kinds of things are in the 
locker rooms and reminders of avoiding skin, keep your hands 
clean, shower after you play a sport, use a clean towel, keep your 
cuts and scrapes clean. So we are using a multimedia effort to in- 
form students as well as schools, but I think we can do a lot more, 
and I want to be able to do that. So this is an opportunity for us 
to really have a broad campaign around preventing infections in 
schools and homes. And MRSA is a good hook for getting that mes- 
sage across. 

Ms. Watson. My time is almost up. And I just want to say this, 
as a former teacher and school psychologist and administrator, I 
know that current budgets — I am from the State of California — cur- 
rent budgets don’t allow auxiliary personnel, because our constitu- 
tion in our States only require two people in a classroom, the stu- 
dent and the teacher. So the first to go are the school nurses and 
other auxiliary personnel. Is it possible that CDC can put out some 
guidelines to the public health departments in counties throughout 
the country or to States so that they then will take some action to 
prevent this? It is awful frightening, with the news coverage that 
we have today, to know that young people are contacting the staph 
aureus, and they are dying. And I think we can prevent it. And I 
think, you know, you go into some schools, the toilets are dysfunc- 
tional, they don’t have soap in them. So it might be, you know, we 
can require — of course, we can’t do it federally, but they certainly 
could do it statewide — require that there is disinfectant soap in 
every single rest room. We have to do something so these new 
growths of pathogens don’t take a foothold and spread across this 
country in an epidemic fashion, which can happen very easily in 
schools. And thank you so very much. 

Dr. Gerberding. Thank you. My mom was a teacher, and most 
of the members of my family were teachers. And I know exactly 
what you are talking about in terms of school budgets and the pri- 
orities that have to occur there. And I was impressed when I was 
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learning about the school interface with this problem how much 
guidance and evidence has been produced by CDC and Department 
of Education and many State health departments. But I don’t think 
that we have systematically assured it has gotten to all the places, 
to the PTAs, to the parents’ groups. And this is a really good re- 
minder for us we have to market more effectively what we have 
and fill in the gaps that we are missing. Thank you. 

Chairman Waxman. Thank you, Ms. Watson. 

Mr. Lynch. 

Mr. Lynch. Thank you, Mr. Chairman. I also want to thank the 
ranking member for his work on this. And thank you. Dr. 
Gerberding. I want to sort of turn the question around a little bit. 
If these infections were indeed treatable, if these infections were 
not drug-resistant, we wouldn’t be here today. And there seems to 
be a real history of inaction on the FDA’s part to incentivize the 
development of vaccines and other antibiotics that would be able to 
treat these new infections. Now the fact of the matter is there are 
some countries, Mexico, countries in Central America, South Amer- 
ica, where you can actually buy antibiotics over the counter like we 
do aspirins. And so what is happening in those countries is there 
is a breeding ground, basically, for super bugs, because they evolve 
over time and become resistant to those antibiotics. But there are 
some things that we are doing in our own country that I think are 
problematic as well. And I wanted to talk to you this morning 
about some of these antimicrobial soaps. I have one here. It is a 
hand sanitizer. This one is Avant, I guess; it uses ethanol. It has 
alcohol in it. And it physically disrupts the bacteria on the skin. 
There is another one out there, Purell, that is similar to this. And 
that is fine; it doesn’t use antibiotics. But there is another one 
here; this is antibacterial soft soap. And what is happening is, com- 
mercially, some of these producers, manufacturers are actually cap- 
italizing on the fear that is out there. And this one has triclosan 
in it. And that is an antibiotic that doesn’t need to be in this. But 
what we are fearful of is that this is contributing to the problem, 
and that the more products that are out there that have antibiotics 
in them and don’t need to, it is creating, more resistance out there 
in the pathogens that we see. So what I want to know is what are 
we doing about this? Here we are allowing producers, manufactur- 
ers in this country to put out stuff that has, you know, antibiotics 
in it, creating more of a problem. And there are obviously some 
very — this one has ethanol in it, you know, it is a green product, 
where it is doing the job. I mean, can we ask these people to take 
this stuff off the market? And what is the efficacy of those efforts, 
if any? 

Dr. Gerberding. Let me first say that you are bringing up a di- 
mension of this that is very sophisticated, it is the dimension of the 
balance between pretending that we could possibly live in a sterile 
environment and common sense that would dictate, let us do the 
sensible things that we learned in kindergarten to try to protect 
ourselves and others from infections. And I do agree with you from 
a societal perspective, we are enjoying the marketing of the fear for 
any number of health hazards that is feeding a lot of unnecessary 
motivation to use many of these types of products. And right now, 
we don’t have any evidence of resistance emerging to the com- 
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pounds that are in these products. For example, alcohol, it would 
be almost impossible for a bacteria to develop resistance to alcohol 
just by the mechanism of how it works. So they are relatively un- 
likely. Although with triclosan, there has been some very prelimi- 
nary worrisome suggestion that certain bacteria are developing the 
ability to exude it from the cells, and they could become resistant. 
It is not a problem, and we have been using these drugs for a long 
time, these compounds. So I am not going to say, it won’t happen. 
But that is not my major concern with them right now. My concern 
is that we are creating an environment where people are misunder- 
standing the hazards that actually exist, and they are misapplying 
this kind of technology and these kinds of products in ways that 
actually don’t result in better health and, in some cases, might 
make matters worse. I mean, just an extreme example of that, if 
your hands are filthy and you rub some alcohol on it, you are really 
not cleaning your hands. You may be removing some things but are 
actually not able to disinfect your hands properly. So you need soap 
and water to be able to accomplish that. So I recognize that we are 
delivering a message that says hand hygiene is important, soap 
and water, and there is a role for these products. 

We know from science in hospitals, where we have looked at 
their use and what happens to infections when they are used prop- 
erly, that they can really be an important contributor to patient 
safety. But their overuse in other environments is not necessarily 
constructive and really diverts people from important steps. 

Mr. Lynch. Thank you. I have limited time, so let me just ask 
you the other side of this, the first question I mentioned. What are 
we doing? I am working with a group called the Alliance for the 
Prudent Use of Antibiotics. And they are concerned that there 
aren’t enough manufacturers out there that are trying to develop 
new antibiotics. They say we have a small family of tools in our 
toolbox, and we need more. What are we doing to help that effort 
to have drug manufacturers look at some of this stuff? It may not 
be the most lucrative stuff, but government does have an ability to 
incentivize research and development in certain areas. And if you 
would, would you share with us any thoughts on that? Are we 
doing anything in that direction? Thank you. 

Dr. Gerberding. I would just say that Dr. Levy from the Alli- 
ance is a good friend of mine. And so I am well aware of the work 
that is going on with the Alliance. And there is some very impor- 
tant steps that are being taken there. The pipeline for antibiotics 
is attenuated for a lot of reasons. In part, the reasons have to do 
with the complexities of drug development and the fact that there 
aren’t very many blockbuster ideas around anymore. They have 
sort of run out of new approaches to defeating these bacteria. And 
so the great ideas seem to be drying up. I don’t believe that is the 
end story here, but I think there has been a dramatic attenuation 
of what is in the pipeline to try to solve these problems. And part 
of the recognition is that these drugs have a shorter and shorter 
life span of utility because the bacteria are so quickly able to de- 
velop resistance. And it is so expensive and so legally expensive to 
try to bring a drug to market that it gets very complicated. I think 
we can do more. And as I mentioned, the investments that NIH 
and the private sector are making in completely different ap- 
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proaches that are much more laser in orientation as opposed to 
blasting the bacteria in orientation, there are some very exciting 
and innovative strategies. I personally think for staph aureus we 
need a vaccine. There are people we know are at risk for this infec- 
tion. And if we can develop a vaccine that prevents invasive disease 
and reduces the infection rate we will really save lives. And I think 
we need a concerted and very aggressive effort in that regard. 

Mr. Lynch. Thank you. I yield back. 

Chairman Waxman. Ms. McCollum. 

Ms. McCollum. Thank you. 

Thank you, Dr. Gerberding. I want to just followup on two issues 
about how we go about identifying this type of staph that we are 
talking about today. One of the things that some States have been 
doing, Minnesota has been doing, and I quote from a Pioneer Press 
article, one of our newspapers, proposed State guidelines would re- 
quire hospitals to test all high-risk patients for MRSA, isolate 
those with positive tests, and encourage all workers and visitors to 
stop the spread of disease by washing their hands. It goes on to cite 
one hospital, Southdale has cut its hospital-acquired infections this 
year partly because it screens all patients in the intensive care for 
the presence of this before it becomes a problem. All caregivers are 
paying more attention to infection control. And I am assuming by 
caregivers they are even including those who will be giving care 
possibly at home further instruction on hand washing and that as 
well. But then it goes on to say that the strains of this in hospitals 
are somewhat wimpy compared to the strains circulating in the 
community. And that is what has everybody I think really, you 
know, with heightened awareness with these unfortunate two 
deaths. But community cases often surface as skin infections in 
healthy people. Hospital cases often attack patients already weak- 
ened by surgery or other illnesses. So I am just wondering, just to 
make sure that — because we go out and talk to people in the com- 
munity — just so that we are clear, the hospitals, what is the test- 
ing? I saw something just for a few seconds on television, it was 
a nose swab. What is the GDC talking to hospitals about doing? To 
followup on another Congress Member’s suggestion, what should 
we be doing to work with either with the Governors Association, 
State boards of health or with you so that there is a unified mes- 
sage going out? We don’t have so many things tripping over them- 
selves that nothing happens. And then here again even with the 
schools, school nurses are something that I am very upset that we 
have seen disappear in our schools for a whole host of reasons, this 
being one of them. But maybe you could speak to that and what 
the CDC might want Congress to do or not to do to be helpful here 
again with schools, school nursing, school administrators, coaches’ 
renewal, coaches’ certificates which States certify and offer. What 
can we do to be helpful? And what are the types of things that you 
would want a Member of Congress, if a mom came up to me wor- 
ried about their child in school, if a person came up to me worried 
about a loved one in a hospital, what do I need to know so that 
either I point them in the right direction and so that I don’t give 
out misinformation? 

Dr. Gerberding. Let me start with prevention in the hospital 
and other health care settings. What CDC has done is to bring the 
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best experts together and to really look at the science and the best 
practices and try to draw conclusions about, what do we know is 
at least the basic set, we call them the tier one recommendations, 
that everybody should do? And we have published those, like we 
do our other infection control guidelines, and they are picked up by 
infection control professionals, which we do have in hospitals, 
thankfully, to implement them. What those recommendations say 
are basically you need to measure your problem and you need to 
reduce it. And if you are not reducing it with the basic rec- 
ommendations that we have offered, you have to move to a much 
more aggressive and expensive set of interventions, which include 
aggressive screening, aggressive isolation, and a variety of other 
steps. 

Now you might ask, why wouldn’t we screen and isolate everyone 
up front? And there are several reasons for that. First of all, the 
evidence indicates that is not necessary to drive your infection 
rates down. There are many hospitals that have seen 60-plus per- 
cent reduction without taking that particular approach. But more 
importantly, in hospitals where this has happened, they have been 
able to show that patients in isolation get less care. And what hap- 
pens is the doctor doesn’t go in as much. The nurses don’t go in 
as much. The bed sores go up. The other infection and safety prob- 
lems increase. And so there is a ying and a yang. If you are going 
to isolate someone, you have to commit to making sure that you 
provide the same attention and care that you would be able to pro- 
vide them if they weren’t in a room that was filled with barriers 
that you had to change your clothes to go in and out of and so 
forth. So there are aspects of this from a comprehensive approach 
to patients that I worry about. I was a hospital epidemiologist. It 
was my job to execute these kinds of programs at San Francisco 
General Hospital. And one of the things that I am aware of is that 
about 8 percent of the problem is staph, but there are a whole lot 
of other bacteria that also cause deadly infections in hospital pa- 
tients. And you have to have a program that deals with infections, 
not just with this particular bacteria, if you really want to improve 
the safety of your patient care. So the problem is much bigger than 
what we are addressing today. And it takes a comprehensive and 
a generic solution. But it can be done. And our whole point is, do 
it. And let us measure and report that you are successful while you 
are at it. 

Chairman Waxman. Thank you, Ms. McCollum. 

Mr. Sarbanes. 

Mr. Sarbanes. Thank you, Mr. Chairman. 

Thank you for your testimony. I became aware of MRSA when 
I was first elected last year. A lawyer who was in my law firm gave 
me a 10-page handwritten discussion of this and sort of handed it 
to me and said, nobody’s talking about this; you need to know 
about it. And so when the hearing was called, I was very anxious 
to come and understand more about the issue. We have had some 
questions about how the various practices that are out there that 
are increasing the resistance to antibiotics are something that we 
need to be concerned about. I want to just focus a little bit on what 
is being done with respect to animal feed and the introduction of 
fairly heavy antibiotic use in animal feed within that industry, and 
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whether that is contrihuting to this kind of resistance. Mayhe you 
could just speak to that generally. And then I have a specific ques- 
tion on that. 

Dr. Gerberding. This has been a subject of a great deal of sci- 
entific scrutiny from people in the agriculture side of the House as 
well as on the public health side of the House. And I think particu- 
larly deep analysis has been done in some European countries. I 
believe the evidence strongly indicates that the use of certain anti- 
biotics in animal feed were a major driver for one of our most 
feared drug-resistant organisms, vancomycin-resistant enterococci, 
but that there is also an association with drug use in animal feed 
with the emergence of resistance in some more common enteric 
pathogens like salmonella. And so just as what happens in people 
is, if you have an infection and you treat it, eventually the bacteria 
will learn to be resistant to it. Of course, the same thing happens 
in the intestinal track of animals. Over time, they become resistant 
to these antibiotics. And the problem is, they are not over there, 
and they are over here. We are all mixed together. They are in our 
food supply. We work with them on farms. We have very intimate 
contact. That is why most of the new infectious diseases people 
have developed in the last 20 years have come from animals. So, 
of course, our drug-resistant infections could emerge from animals, 
or the genes that cause that resistance could move from an animal 
bacteria to a human bacteria. So it is an important issue. 

And I think, in Europe, where they have tackled it in a very sys- 
temic way, they have been able to show that you still get good 
yields from your chicken production or your pork production, and 
that it actually doesn’t interfere with the livelihood and productiv- 
ity of your industry if you do this in a sensible and prudent way. 
Beyond that, what I can say about the United States and the cur- 
rent status of our own regulations around certain antibiotics and 
animal feed, I am not up to date on that, so I would have to get 
back with you on the current status, but I know we have taken 
similar steps in the United States. 

Mr. Sarbanes. I appreciate that. I guess there is an antibiotic 
that treats meningitis called Ceftriaxone, and there is a very close 
drug to that which is being used in animal feed called cefquinome. 
And I mean, meningitis is something that causes, obviously, high 
anxiety in the public. And right now, we are in a position to treat 
it with this one particular antibiotic, or at least it is a key anti- 
biotic in the treatment regimen to combat meningitis. Are you con- 
cerned that the FDA allowing the use of this cefquinome in animal 
feed could create a problem with the treatment of meningitis? 

Dr. Gerberding. I am not properly briefed on that, so I would 
need to get back to you for the record on this particular issue. I 
will just say, generically speaking, wholesale use of antimicrobials 
drives drug resistance, and if we are creating a ecology of resist- 
ance that is relevant to human health, then it is a concern to me. 

Mr. Sarbanes. Is the FDA, as it is regulating the use of anti- 
biotics in animal feed, are they working into that analysis the ef- 
fect it could have on the antibiotics that are being used to treat 
human conditions? 

Dr. Gerberding. There are several organizations that have a 
stake in this; FDA, USDA, CDC among them. But about 5 years 
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ago, people came together — actually a little bit longer than that 
now — and developed a comprehensive plan for dealing with anti- 
microbial resistance, which really should be revisited because it 
was a fantastic, comprehensive approach to systematically address- 
ing the problem on a national and international scale. And this was 
one of the main issues in that report. And there were 10 Federal 
agencies that contributed to it. It is quite good, and I would be 
happy to make it available to you. 

Mr. Sarbanes. I appreciate that. I know the AMA and Infectious 
Disease Society have addressed this issue of cefquinome and their 
concerns about it, and they are hoping that the FDA will regulate 
against that usage. So I would be encouraged to hear more infor- 
mation about that. 

Dr. Gerberding. Thank you. 

Mr. Sarbanes. Thank you, Mr. Chairman. 

Chairman Waxman. Thank you, Mr. Sarbanes. 

As I indicated earlier, Mr. Matheson is joining our committee for 
this hearing. He is on the committee that has legislative jurisdic- 
tion over these issues and has been a leader with legislation to deal 
with resistant strains of antibiotics. 

Mr. Matheson, I want to recognize you for questions. 

Mr. Matheson. Thank you, Mr. Chairman. 

And thank you for the opportunity to participate on this hear- 
ing’s committee today. Dr. Gerberding, I want to ask you about the 
Federal response to the problem of drug resistance. It is not a new 
problem. In 1995, a report from the Office of Technology Assess- 
ment said that drug resistance was a growing problem and we 
needed some basic, commonsense public health measures to ad- 
dress the issue. In 1998, the Institute of Medicine also put out a 
report on drug resistance and said some similar things to the OTA 
report. In 1999, the GAO reported that data on drug-resistant bac- 
teria were limited and raised concern this problem might get 
worse. So, in 2000, Congress enacted a law that set up a task force 
to coordinate Federal programs on antimicrobial resistance. I un- 
derstand that the CDC played an informal leadership role for this 
task force. The task force identified some top priority items, like 
creating a national surveillance program. And that was 7 years 
ago. I want to know, in your view, in the past 7 years, has the ad- 
ministration done a good job in addressing this problem and in im- 
plementing the recommendations of that task force that was set 
up? 

Dr. Gerberding. You know, I would have to go back and look 
one by one at the recommendations. And I didn’t prepare that. I 
was part of that task force, so I am very familiar with the process. 
And you know, the experience of bringing 10 agencies together with 
the whole universe of stakeholders was something that I don’t 
think had ever really been done before in government. And I do 
know that some aspects of the program were funded, and that my 
division, the division I initially directed when I came to CDC, was 
one of the beneficiaries of the investment in the antimicrobial re- 
sistance budget line for CDC. So, clearly, some things have hap- 
pened. But CDC will be working with our other partners to recon- 
vene that task force this winter. And we expect to go line item by 
line item through it and understand, OK, what did we do? What 



52 


remains to be done? And where do we go from here? What was 
resourced? What wasn’t resourced? What are the gaps? And let us 
refresh this and get the show on the road. 

Mr. Matheson. I appreciate that. I will offer you a couple of 
gaps that were key recommendations that the task force made that 
haven’t been implemented, such as a comprehensive national anti- 
biotic resistance surveillance plan, and I think there is still a need 
to research the most effective infection control practices. And I am 
glad to hear the task force is going to be coming back together. 

Dr. Gerberding, as you may know, I have introduced legislation, 
and Chairman Waxman has cosponsored as well, called the STAAR 
Act. And it is an effort to strengthen our response to antimicrobial 
resistance. I am just wondering if you have had a chance to review 
this legislation, and if so, what you think of the provisions related 
to surveillance, prevention, control and research. 

Dr. Gerberding. Yes, I did have a chance to review it, and 
thank you. I would say that there is one perspective that is good 
news and will make this a lot easier. And that is, we are in the 
process of switching from traditional approaches to surveillance to 
very contemporary approaches to surveillance, relying on electronic 
medical records and the connectivity that we have created. CDC is 
going to be funding eight enormous contracts with large States or 
health care organizations to be able to utilize anonymized data 
about various things, including infections and drug resistant infec- 
tions that will allow local health officers and State health officers 
to have much quicker and much more efficient and much, I think, 
more robust information in a timely way about these problems as 
they emerge. So the technology now allows us to do something very 
inexpensively that before we would have had to invest a ton of 
money to even get off the ground. That is exciting, and we are 
doing it. The other provisions in the act I think also reflect a com- 
prehensive approach. And it would be good to compare what is in 
the proposed legislation with what the task force thinks the prior- 
ities are so that we could refresh and stay in lockstep as that 
moves forward. 

Mr. Matheson. Sure. I certainly am open to any suggestions 
that you have for that legislation as we try to move it forward. So 
I make that just a general request of you and am interested in your 
input. 

Dr. Gerberding. Thank you. Thank you. 

Mr. Matheson. Again, Mr. Chairman, I thank you for the oppor- 
tunity to participate in the hearing, and I yield back. 

Chairman Waxman. Thank you very much, Mr. Matheson. 

Mr. Bilbray. 

Mr. Bilbray. Thank you, Mr. Chairman. 

Doctor, as the chairman well knows, in my previous life, before 
coming here, I supervised the health program for 3 million people 
in San Diego County. And obviously, my information is very dated, 
so I would ask you to sort of update me on the latest. One of the 
issues that we were addressing was the creation of these resistant 
strains through incomplete treatment, antibiotic treatment. Is that 
still a concern out there about the fact that a patient’s ceasing 
treatment after the symptoms have left but not completing the en- 
tire treatment? 
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Dr. Gerberding. That certainly is one of the factors that pro- 
motes resistance, incomplete killing of the organism and leaving 
some of the stragglers around to henefit from their reduced suscep- 
tibility and emerge. That probably has not been an important issue 
for staph infections, but it probably is an important contributor to 
some streptococcal infections and some other common community 
problems. So when people are prescribed an antibiotic, they must 
take it for the duration that the doctor prescribes it. 

Mr. Bilbray. OK. I want to say this, because I think it is impor- 
tant that the chairman and the committee keep it in mind when 
we talk about other things, one of the big concerns we had, Mr. 
Chairman, was that, especially in the population of the homeless 
community, where you had mental illness, substance abuse and ba- 
sically a feeling of not wanting to be under the jurisdiction of any- 
body, we had a real problem with trying to maintain a lot of people 
in the homeless community to finish their treatment. And our 
health department was always concerned about that. And we were 
sort of caught in between the ability to protect the public health 
but not wanting to step on the civil liberties of the homeless. And 
I think that we almost err so far over to one side, because the 
public’s perception of civil liberties was so that it doesn’t affect us 
if somebody doesn’t finish their treatment. And I think that we 
need to talk about this openly that, yes, it does. And just as we re- 
quire people to be vaccinated if they are going to go to school and 
expose other people’s children, we need to be a little more out- 
spoken about the fact that, even if it means requiring people to fin- 
ish treatment, we need to be a little more forceful on that than we 
have in the past. Is that still a legitimate concern? 

Dr. Gerberding. I like to answer questions like this with 
science. And I can certainly say the quintessential example of a sci- 
entific yes is in the case of tuberculosis. You have to finish your 
tuberculosis treatment in order to be protected from TB and pre- 
vent the emergence of drug resistance. And it is important for the 
individual, but it is of essential importance to public health as well. 
So to the extent that the science would support aggressive inter- 
ventions, we would certainly — we would want to go in that direc- 
tion. 

Mr. Bilbray. I appreciate that, and I think you have given us 
sort of a guidance there in that we need to make sure that our civil 
law and our criminal law and our resources for treating are re- 
flected by good science and that we make sure that we move into 
those areas of requiring people to finish treatment when and where 
it is only proven to be needed for the public health, as opposed to 
doing it universally or to ignore the problem universally, which is 
to a large degree, none of us have wanted to take on that tough 
public relations problem, explaining to the media why this person 
had to be put into custody because they were chronic violators of 
the, you know, the finish-the-treatment argument. And that has 
been a concern in that population. And it is one that I think we 
just need to be frank and brave enough to raise. 

Dr. Gerberding. You are raising an issue that I think is very 
important for the committee to understand. And that is the kind 
of research that you are describing is very practical research. This 
isn’t the kind of thing that excites people to write ROl NIH grants. 
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but this is such important knowledge. And we need mechanisms to 
be able to ask and answer these very, very down-to-earth, in-the- 
trenches kind of questions about what is working, what isn’t work- 
ing. It is the application of all this biomedical knowledge in the 
communities and in the streets, in your case, that we just need to 
take our science that last step so that we can answer these ques- 
tions. We call it learn-as-you-go research. But it is kind of the eval- 
uation and the applied evidence to answer the question, well, what 
is the best way to do this? Or what is the harm from taking that 
step? Or what does it cost? Or what is the best method for getting 
things disseminated? And we have some real gaps across the board 
in all of these issues related to preventable infections and drug re- 
sistance, whether it is what works in the hospital or what works 
in the community or what works in the school. We need to get an- 
swers so that we are able to provide something other than it is 
common sense when so much is at stake. 

Mr. Bilbray. Thank you. Doctor. And I will just say that one of 
the great privileges I had as chairman of the county was to go and 
work 1 day in a certain department. And when going out into the 
community with the health expert to triage and, you know, make 
contact with the homeless community specifically for health rea- 
sons, that is only through their practical knowledge and their prac- 
tical application was I able to learn that. So I hope to be able to 
bring that to the forum. Thank you very much. 

And thank you, Mr. Chairman, and I yield back. 

Chairman Waxman. Thank you, Mr. Bilbray. 

Dr. Gerberding, that completes the questions from the members 
of the committee. You have done an outstanding job and given us 
a better perspective of this issue. And I thank you so much for it. 

Dr. Gerberding. Thank you. 

Chairman Waxman. We have a second panel that we are going 
to hear from and question, but we are going to break now and re- 
turn at noon, or as soon thereafter as the Joint Session of the Con- 
gress has been completed. So we stand in recess until 12 noon. 

[Recess.] 

Mr. Towns [presiding]. I would like to welcome our second panel. 

As with our first panel, it is our committee policy that all wit- 
nesses he sworn in. So please rise and raise your right hand. 

[Witnesses sworn.] 

Mr. Towns. Let the record show that each witness answered in 
the affirmative. I would briefly introduce each witness. Dr. James 
Burns is chief deputy commissioner for public health at the Vir- 
ginia Department of Health. 

Welcome. 

Dr. Elizabeth Bancroft is a medical epidemiologist from Los An- 
geles County Department of Health Services. 

Welcome. 

Dr. Robert Daum is a professor of pediatrics at the University of 
Chicago. 

Welcome. 

Dr. Daum. Thank you. 

Mr. Towns. Dr. Eric Gayle is a family physician in New York 
City who practices at a community health center in the Bronx. 
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Dr. Steven Walts is Superintendent of Schools in Prince William 
County, VA. And of course, he is from the ranking member’s dis- 
trict. 

Let me begin with you. Dr. Burns. 

Welcome all of you. 

Dr. Burns. 

STATEMENTS OF JAMES BURNS, M.D., M.B.A., CHIEF DEPUTY 
COMMISSIONER FOR PUBLIC HEALTH, VIRGINIA DEPART- 
MENT OF HEALTH, RICHMOND, VA; ELIZABETH A. BAN- 
CROFT, M.D., S.M., MEDICAL EPIDEMIOLOGIST, LOS ANGE- 
LES COUNTY DEPARTMENT OF HEALTH SERVICES, LOS AN- 
GELES, CA; ROBERT S. DAUM, M.D., PROFESSOR OF PEDIAT- 
RICS, UNIVERSITY OF CHICAGO, CHICAGO, IL; STEVEN L. 
WALTS, ED.D., SUPERINTENDENT OF SCHOOLS, PRINCE WIL- 
LIAM COUNTY SCHOOLS, MANASSAS, VA; AND ERIC GAYLE, 
M.D., BRONX REGIONAL MEDICAL DIRECTOR, INSTITUTE 
FOR FAMILY HEALTH, NEW YORK, NY 

STATEMENT OF JAMES BURNS, M.D., M.B.A. 

Dr. Burns. Mr. Chairman, distinguished members of the commit- 
tee, I am honored to be testifying before you today. And I would 
like to thank the chair and the committee members for convening 
this hearing on a very timely public health topic and for providing 
Virginia with the opportunity to discuss the public health impact 
of community acquired methicillin-resistant Staphylococcus aureus. 

The recent death of a teenager in Virginia and the closing of sev- 
eral schools as a result attracted intense media interest in MRSA, 
the likes of which we have not seen in Virginia since we had three 
cases of inhalational anthrax in 2001. We were contacted by nu- 
merous local. State and national news organizations, and our cen- 
tral office staff and local health directors gave countless interviews. 
Conservatively, we spent more than 2,000 staff hours, over 2 
weeks, on this issue. 

Community concerns were not limited to parents and students. 
A local office of the Department of Motor Vehicles closed when an 
employee was reported to have a MRSA infection on her arm. The 
closure was despite the recommendation of her physician and the 
Health Department to not close the office. 

In addition to many individual contacts with the media, citizens, 
local and State officials, and a statewide press briefing, the Health 
Department provided many online resources, worked with the De- 
partment of Education to draft guidance for local school divisions, 
which was transmitted to them, and worked with the State Human 
Resources Department to provide guidance to State agencies. And 
that is in addition to all the individual contacts that the local 
health departments had with those similar situations at the local 
level. 

The messages we have emphasized in our communications are 
ones that we have heard here today; that, in spite of this unfortu- 
nate case, serious MRSA infections are generally associated with 
hospital patients receiving invasive procedures, and that skin and 
superficial MRSA infections are generally mild. Also, those wishing 
to decrease their relatively small chances of becoming sick from 
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MRSA should wash their hands frequently, cover cuts and scrapes 
until they are healed, avoid contact with other people’s wounds and 
dressings, and to not share personal items, such as towels and ra- 
zors. We emphasized that the spread of MRSA was mostly person 
to person, so general environmental cleaning is not generally indi- 
cated, though cleaning of certain kinds of exercise equipment be- 
tween users and similar measures are reasonable. 

Among the most frequently asked questions by the public and 
media was how many MRSA infections occurred in Virginia each 
year. MRSA was not a reportable disease, and we could not answer 
that question. There was intense interest at all levels of the gov- 
ernment in introducing legislation to address the public’s concern. 
Governor Kaine determined that the most appropriate and the 
most effective strategy was for the Health Commissioner to use his 
existing statutory authority to add MRSA to the list of diseases re- 
quired to be reported by laboratories. An emergency regulation was 
issued by the Commissioner on October 24th to establish this goal. 

Antibiotic resistance has been on our radar screen in Virginia for 
many years. Beginning in 2000, the Virginia Department of Health 
began working with the Centers for Disease Control and managed 
care providers in Virginia on an antibiotic resistance prevention 
program designed in two parts; a public education campaign and 
a health provider campaign. The public education campaign fo- 
cused on convincing patients not to ask for antibiotics when they 
went to a doctor with respiratory infections, and emphasized the 
importance of finishing the entire course of antibiotics. We also 
evaluated physicians’ prescribing patterns for pharyngitis, usually 
a viral infection not requiring antibiotics, and we were able to show 
a statistically significant decrease in those inappropriate prescrip- 
tions. The campaign received national recognition at the National 
Press Club in April 2001. We received grant funding from the CDC 
to support this effort. And our campaign continues today through 
a partnership with Anthem Foundation, that is the Blue Cross/ 
Blue Shield company in Virginia, and the Medical Society of Vir- 
ginia Foundation. We believe that such a campaign in every State 
would be useful in reversing, or at least slowing, the troubling 
trend toward increasing drug resistance. 

I would be remiss without taking this opportunity to thank the 
many Health Department employees in our local offices, the Office 
of Epidemiology and the Office of Public Information, who worked 
so hard to determine that there was no increased risk to the public 
as a result of this unfortunate case, and to communicate accurate 
and timely information to all requesting it. I also deeply appreciate 
the support provided by the Association of State and Territorial 
Health Officials, and the great support provided by our colleagues 
at the Centers for Disease Control. Thank you. 

[The prepared statement of Dr. Burns follows:] 
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Statement James E. Burns, MD, MBA 

Chief Deputy Health Commissioner, Virginia Department of Health 

Before the House Committee on Government Reform 

November 07, 2007 at 10:00 A.M. in Room 2154 of the Rayburn House 
Office Building 


Mr. Chairman and distinguished members of the House Oversight and 
Government Reform Committee, my name is Dr. James E. Burns. I am the Chief 
Deputy State Health Commissioner for the Virginia Department of Health, and I 
am honored to be testifying before you today. I would like to thank the Chair and 
the committee members for convening this hearing on a very timely public health 
topic - drug-resistant infections and for providing Virginia with the opportunity to 
discuss the public health impact of community acquired methicillin-resistant 
Staphylococcus aureus (MRSA). 

I am here today testifying on behalf of Dr. Robert Stroube, Virginia’s State Health 
Commissioner, who has appeared before this Committee on numerous 
occasions. Dr. Stroube asked me to express his regrets that family illness 
prevented him from being here today. 

As Chief Deputy State Health Commissioner, I serve Commissioner Stroube who 
is the principal advisor to Virginia Governor Tim Kaine, Virginia Secretary of 
Health and Human Resources Marilyn Tavenner, and the Virginia General 
Assembly on a wide range of public health issues. During my 27 year career in 
the Virginia Department of Health, I have served in a variety of leadership roles 
including 15 years as a local health director in two health districts. I am board 
certified in pediatrics with advanced training in infectious diseases and earned a 
Master in Business Administration. 


Introduction 


The Virginia Department of Health celebrates its centennial in 2008. Virginia’s 
local public health system was created 60 years ago and is one of the strongest 
in the nation. The Virginia Department of Health supervises our local health 
departments, except in Arlington and Fairfax where they are locally administered. 
Our 119 local health departments are combined into 35 health districts for 
management efficiencies. Our health districts are led by full-time physician 
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directors nearly all of whom have advanced training in public health. Our local 
health departments are jointly funded by our state general fund and local 
governments using a matching formula based on ability to pay. State and local 
funding, combined with earned revenue from issuing permits and vital records 
fees, now exceeds $180 million annually with a workforce of more than 2,800 
FTEs. Federal grant funds play an important role in supporting these local 
agencies accounting for an additional $34 million. I mention how our system is 
organized and funded and the high quality of our workforce as a backdrop to my 
testimony today that will focus on discussing our recent experience with 
Methicillin-Resistant Staphylococcal Aureus (MRSA). 


Bedford County Virginia 


Bedford County is a largely rural county in the southwestern region of Virginia 
with a population of 65,000 residents. A teenager from Bedford County in 
Southwest Virginia was seen in the emergency department of a community 
hospital in Bedford on Sunday October 7. Based on staff's assessment, the 
patient was transferred to a tertiary care center approximately 30 miles away. 
Blood cultures were positive for MRSA and treatment was initiated. Despite 
aggressive treatment, the patient did not improve and died on October 15. Word 
of the teenager's death created fear and concern among parents and students at 
the public high school he attended. Students held protests outside the school 
and refused to enter the building. Local school officials received a high volume 
of calls from concerned parents and local and national media were providing 
extensive coverage of the death. On Tuesday, October 16, the local school 
superintendent, responding to intense pressure from parents, students, and staff, 
decided to close all of the schools in the county on Wednesday October 17 and 
to hire a contractor to perform disinfection. Unfortunately, he made this decision 
without consulting the local health director who learned about the school closing 
from media sources. After she learned about the closure, the local health 
director attempted to contact the local superintendent to offer assistance but he 
did not return her phone calls. We have subsequently addressed such interaction 
in cooperation with the Department of Education. 

The timing of the child's death coincided with publication of the JAMA article 
which estimated that there were as many as 90,000 MRSA infections annually 
and put a face on this research. At roughly the same time, CDC released 
information about the importance of addressing the growing problem of antibiotic- 
resistant infections, including MRSA, citing the potential that this trend, unabated, 
could be as devastating as AIDS. The timing of these three events created 
widespread concern in communities throughout Virginia. This concern bordered 
on panic in some areas of the state where the mention of a possible MRSA case 
created pressure for local officials to close schools or cancel sporting events. As 
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a result, a number of schools and colleges were closed and events were 
postponed unnecessarily. 

There was intense media interest in MRSA, the likes of we have not seen in 
Virginia since we had three cases of inhalational anthrax in 2001. We were 
contacted by numerous national news organizations and our central office staff 
and local health directors gave countless inten/iews. Conservatively, we spent 
more than 2,000 staff hours in a period of two weeks. 

Community concerns were not limited to parents and students. A local office of 
Virginia’s Department of Motor Vehicles closed when an employee was reported 
to have a MRSA infection on her arm - despite the advice of her physician and 
the health department. 


Virginia’s Response 

After the local health department’s investigation of the case, VDH staff rapidly 
reviewed the literature, CDC’s website, and our Offices of Epidemiology and 
Public Information worked collaboratively to post educational materials and 
resources for the public and providers on our website. We also developed an 
intranet resource page for our local health directors. These materials were 
posted within 2 days and we continue to refine them as new information and links 
become available. 

We knew that one of the keys for successfully addressing the concerns of 
communities and decision-makers was closer collaboration between local school 
divisions and local health departments. VDH staff worked with staff from the 
Department of Education and the State Superintendent of Public Instruction 
issued a “Superintendent's Memo" instructing local school divisions to work 
closely with local health directors in making decisions about how to respond to 
MRSA reports among students. 

Among the most frequently-asked questions by the public and media was how 
many MRSA infections occurred in Virginia each year. MRSA was not a 
reportable disease and we were unable to provide this information. There was 
intense interest at all levels of government to introduce legislation to address the 
public’s concern. Dr. Stroube made a recommendation concerning reporting to 
Governor Kaine. Dr. Stroube, the Superintendent of Public Instruction, met with 
Governor Kaine, members of his cabinet, and the Governor’s staff on October 23 
to discuss how best to respond to this question. Consensus was reached that 
the appropriate strategy was for the Commissioner to use his existing statutory 
authority to add MRSA to the list of diseases required to be reported by 
laboratories. An Emergency Regulation was issued on October 24 to accomplish 
this goal. 
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Subsequent to Dr. Stroube issuing the Emergency Regulation, VDH held a 
briefing for the press to explain the emergency regulation and to provide 
information on our recommendations about steps individuals could take to protect 
themselves and to reduce the transmission of the infection to others as well as 
appropriate actions schools or businesses could take to reduce the risk of 
transmission. 

Throughout the last few weeks, our local health directors and their staffs and the 
staff In the Offices of Epidemiology and Public Information have done an 
outstanding job of working with local school officials, private health care 
providers, businesses, and members of their communities to address their 
concerns and to provide consistent and accurate formation and I appreciate the 
chance to recognize them here today. 

One of the strengths of state health agencies is the network among state health 
officials working with the Association of State and Territorial Health Officials 
(ASTHO) to share best practices. Dr. Stroube received calls from other 
commissioners asking if they could have copies of the emergency regulation and 
permission to adapt materials VDH developed related to MRSA. 


Virginia’s Collaborative Efforts to Prevent Antibiotic Resistance 

In closing Mr. Chairman, I’d like to mention that antibiotic resistance has been on 
our radar screen in Virginia for many years. Beginning in 2000, the Virginia 
Department of Health began working with the Centers for Disease Control and 
managed care providers on an antibiotic drug resistance prevention program 
designed in two parts - a public education campaign and a health provider 
campaign. The public education campaign focused on convincing patients not to 
ask for antibiotics whenever they went to the doctor with a respiratory infection 
and emphasizing the importance of finishing the entire course of antibiotics when 
they were prescribed. We evaluated physicians’ prescriptions written for 
pharyngitis which doesn’t normally require antibiotics. The campaign received 
national recognition at the National Press Club in April 2001 . We receive grant 
funding from CDC to support this effort and our campaign continues today 
through a partnership with the Anthem Foundation and the Medical Society of 
Virginia Foundation. We believe that such a campaign in every state is needed 
to attempt to reverse a troubling trend toward more and more infectious agents 
that are drug resistant. 


Thank you again for the opportunity to speak with you today. I would be pleased 
to answer any questions you may have. 
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Appendic 

Emergency Regulation issued by the Virginia State Health Commissioner on 
October 24, 2007 requiring laboratories to report MRSA infections. 

Superintendent’s Memo to local School Divisions encouraging collaboration with 
local health departments around public education and school closure decisions. 

Department of Human Resource Management guidelines for state agencies 
regarding closure of offices based on the presence of a staff member or 
customer who may have a MRSA infection. 

Virginia’s Antibiotic Drug-Resistance Prevention Program Description. 
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Page 1 of 6 


VA.R Doc. No. R08-1024 - Emerg ncy/NOIRA 

DEPARTMENT OF HEALTH 
Emergency Regulations Requiring MRSA Reporting 

12VACS-go-80. Reportabie disease list, 

A. The board declares suspected or confirmed cases of the following named diseases, toxic effects, and 
conditions to be reportable by the persons enumerated in 12VAC5-90-90. Conditions identitied by an asterisk 
(') require rapid communication to the local health department within 24 hours of suspicion or confirmation, as 
defined in subsection C ot this section. Other conditions should be reported within three days ot suspected or 
confirmed diagnosis. 

Acquired immunodeficiency syndrome (AIDS) 

Amebiasis 

'Anthrax 

Arboviral intections (e.g., EEE, LAC, SUE, WNV) 

'Botulism 

'Brucellosis 

Campylobacteriosis 

Chancroid 

Chickenpox (Varicella) 

Chlamydia trachomatis infection 
'Cholera 

Creutzfeidt-Jakob disease if <55 years of age 

Cryptosporidiosis 

Cyclosporiasis 

'Diphtheria 

'Disease caused by an agent that may have been used as a weapon 
Ehrlichiosis 

Escherichia coii infection, Shiga toxin-producing 

Giardiasis 

Gonorrhea 

Granuloma inguinale 

'Haemophilus influenzae infection, invasive 
Hantavirus pulmonary syndrome 
Hemolytic uremic syndrome (HUS) 

'Hepatitis A 

Hepatitis B: (acute and chronic) 

Hepatitis C (acute and chronic) 

Hepatitis, other acute viral 

Human immunodeticiency virus (HIV) infection 

Influenza 

'Influenza-associated deaths in children <18 years of age 
Kawasaki syndrome 
Lead-elevated blood levels 
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VA 


Page 2 of 6 


Legionellosis 

Leprosy (Hansen’s disease) 

Listeriosis 
Lyme disease 

Lymphogranuloma venereum 
Malaria 

•Measles (Rubeola) 

•Meningococcal disease 

•Monkeypox 

Mumps 

Ophthalmia neonatorum 

•Outbreaks, ail (including but not limited to foodbome, nosocomial, occupational, toxic substance- 
related, and waterborne) 

•Pertussis 
•plague 
•Poliomyelitis 
•Psittacosis 
*Q fever 

•Rabies, human and animal 

Rabies treatment, post-exposure 

Rocky Mountain spotted fever 

•Rubella, including congenital rubella syndrome 

Salmonellosis 

•Severe acute respiratory syndrome (SARS) 

Shigellosis 
•Smallpox (Variola) 

Streptococcal disease, Group A, invasive 

Streptococcus pneumoniae infection, invasive, in children <5 years of age 
Syphilis (report "primary and 'secondary syphilis by rapid means) 

Tetanus 

Toxic shock syndrome 
Toxic substance-related illness 
Trichinosis (Trichinellosis) 

•Tuberculosis, active disease 

Tuberculosis infection in children <4 years of age 

•Tularemia 

•Typhoid fever 

•Unusual occurrence of disease of public health concern 
•Vaccinia, disease or adverse event 

Vancomycin-intermediate or vancomycin-resistant Staphylococcus aureus infection 

•Vibrio infection 

'Viral hemorrhagic fever 
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*Yellow fever 
Yersiniosis 

B. Conditions reportable by directors of laboratories. 

Conditions identified by an asterisk (*) require rapid communication to the local health department within 24 
hours of suspicion or confirmation, as defined In subsection C of this section. Other conditions should be 
reported within three days of suspected or confirmed diagnosis. 

Amebiasis — by microscopic examination, culture, antigen detection, nucleic acid detection, or serologic 
results consistent with recent infection 

’Anthrax — by culture, antigen detection or nucleic acid detection 

Arboviral infection — by culture, antigen detection, nucleic acid detection, or serologic results consistent 
with recent infection 

’Botulism — by culture or identification of toxin In a clinical specimen 

‘Brucellosis — by culture, antigen detection, nucleic acid detection, or serologic results consistent with 
recent infection 

Campylobacteriosis — by culture 

Chancroid — by culture, antigen detection, or nucleic acid detection 

Chickenpox (varicella) — by culture, antigen detection, nucleic acid detection, or serologic results 
consistent with recent infection 

Chlamydia trachomatis infection — by culture, antigen detection, nucleic acid detection or, for 
lymphogranuloma venereum, serologic results consistent with recent infection 
‘Cholera — by culture or serologic results consistent witfi recent infection 

Creutzfeldt-Jakob disease if <55 years of age — presumptive diagnosis — by histopathology in patients 
under the age of 55 years 

Cryptosporidiosis— by microscopic examination, antigen detection, or nucleic acid detection 
Cyclosporlasis— by microscopic examination or nucleic acid detection 
‘Diphtheria— by culture 

Ehrilchiosis— by culture, nucleic acid detection, or serologic results consistent with recent infection 
Escherichia coli infection, Shiga toxin-producing— by culture of E. coll 0157 or other Shiga toxin- 
producing E. coli, Shiga toxin detection (e.g., by EIA), or nucleic acid detection 
Giardiasis — by microscopic examination or antigen detection 

Gonorrhea— by microscopic examination of a urethral smear specimen (males only), culture, antigen 
detection, or nucleic acid detection 

‘Haemophilus influenzae infection, invasive — by culture, antigen detection, or nucleic acid detection 
from a normally sterile site 

Hantavirus pulmonary syndrome — by antigen detection (immunohistochemistry), nucleic acid detection, 
or serologic results consistent with recent infection 
‘Hepatitis A — by detection of IgM antibodies 

Hepatitis B (acute and chronic) — by detection of HBsAg or IgM antibodies 

Hepatitis C (acute and chronic) — by hepatitis C virus antibody (anti-HCV) screening test positive with a 
signal-to-cutoff ratio predictive of a true positive as determined for the particular assay as defined by 
CDC, HCV antibody positive by immunoblot (RIBA), or HCV RNA positive by nucleic acid test. For all 
hepatitis C patients, also report available results of serum alanine aminotransferase (ALT), anti-HAV 
IgM, anti-HBc IgM, and HBsAg 

Human immunodeficiency virus infection — by culture, antigen detection, nucleic acid detection, or 
detection of antibody confirmed with a supplemental test. For HIV-infected patients, report all results of 
CD4 and HIV viral load tests 
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Influenza — by culture, antigen detection by direct fluorescent antibody (DFA) or nucleic acid detection 

Lead-elevated blood levels — by blood lead level greater than or equal to 10 ^J9/dL in children ages 0-15 

years, or greater than or equal to 25 jjg/dL in persons older than 1 5 years of age 

Legionellosis — by culture, antigen detection including urinary antigen), nucleic acid detection, or 

serologic results consistent with recent infection 

Listeriosis — by culture 

Malaria — by microscopic examination, antigen detection, or nucleic acid detection 

’Measles (rubeola) — by culture, antigen detection, nucleic acid detection, or serologic results consistent 

with recent Infection 

’Meningococcal disease — by culture or antigen detection from a normally sterile site 
’Monkeypox — by culture nucleic acid detection 

Mumps — by culture, nucleic acid detection, or serologic results consistent with recent infection 
‘Mycobacterial diseases— (See 12VAC5-90-225 B) Report any of the following: 

1. Acid fast bacilli by microscopic examination; 

2. Mycobacterial identification — preliminary and final identification by culture or nucleic acid 
detection; 

3. Drug susceptibility test results for M. tuberculosis. 

’Pertussis — by culture, antigen detection, or nucleic acid detection 

’Plague — by culture, antigen detection, nucleic acid detection, or serologic results consistent with 
recent infection 
’Poliomyelitis — by culture 

’Psittacosis — by culture, antigen detection, nucleic acid detection, or serologic results consistent with 
recent infection 

*Q fever— by culture, antigen detection, nucleic acid detection, or serologic results consistent with 
recent infection 

’Rabies, human and animal — by culture, antigen detection by direct fluorescent antibody test, nucleic 

acid detection, or, for humans only, serologic results consistent with recent infection 

Rocky Mountain spotted fever— by culture, antigen detection (Including immunohistochemical staining), 

nucleic acid detection, or serologic results consistent with recent infection 

’Rubella— by culture, nucleic acid detection, or serologic results consistent with recent infection 

Salmonellosis — by culture 

’Severe acute respiratory syndrome — by culture, nucleic acid detection, or serologic results consistent 
with recent infection 
Shigellosis— by culture 

’Smallpox (variola) — by culture or nucleic acid detection 
Staph ylo coccus aureus infection, resist ant, as defi ned below: 

1. Meth icillin-res istant - bv ant imicr obial susceptibility testing of a Staphylococcus aureus isolate, 
with a susceptibili ty res ult indicating methiclllin res istance, c ultur ed from a normally sterile site: 

2. Vancomy cin- intermediate or vancomycin-resistant Staphylococcus aureus infection - b v 
antimicrobial susceptibility t esting of a Staph ylo coccus aureus isolate, with a vancomycin 
susceptibility result of intermediate or resis tant, c ultured from a clinical specim en. 

Streptococcal disease, Group A, invasive — by culture from a normally sterile site 

Streptococcus pneumoniae infection. Invasive, in children <5 years of age — by culture from a normally 

sterile site in a child under the age of five years 

’Syphilis — by microscopic examination (including dark field), antigen detection (including direct 
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fluorescent antibody), or serology by either treponemal or nontreponemal methods 
Toxic substance-related illness — by blood or urine laboratory findings above the normal range, 
including but not limited to heavy metals, pesticides, and industrial-type solvents and gases 
Trichinosis (trichinellosis) — by microscopic examination of a muscle biopsy or serologic results 
consistent with recent infection 

•Tularemia — by culture, antigen detection, nucleic acid detection, or serologic results consistent with 
recent infection 
•Typhoid fever — by culture 

•Vaccinia, disease or adverse event — by culture or nucleic acid detection 

Vonoomyo i n — intermodiato or vanoomyoin roo is tant S tephylooooouo Qurouo I nfootion — by ant i microbial 
ouoooptib it ity toot i ng of q S tophy l ooooouo Qurouo i oo l Qto, w i th q vanoomyo i n ouoooptibility rooult of 
i ntormedkate - or ros i otant, oulturod from ’ a - o ii n i oQ l opoo l mo R 
•Vibrio infection — by culture 

•Viral hemorrhagic fever — by culture, antigen detection (including immunohistochemicai staining), 
nucleic acid detection, or serologic results consistent with recent infection 

“Yellow fever — by culture, antigen detection, nucleic acid detection, or serologic results consistent with 
recent infection 

Yersiniosis — by culture, nucleic acid detection, or serologic results consistent with recent infection 
C. Reportable diseases requiring rapid communication. Certain of the diseases in the list of reportable 
diseases, because of their extremely contagious nature or their potential for greater harm, or both, require 
immediate identification and control. Reporting of persons confirmed or suspected of having these diseases, 
listed below, shall be made within 24 hours by the most rapid means available, preferably that of 
telecommunication (e.g., telephone, telephone transmitted facsimile, pagers, etc.) to the local health director or 
other professional employee of the department. (These same diseases are also identified by an asterisk (*) In 
subsection A and subsection B, where applicable, of this section.) 

Anthrax 

Botulism 

Brucellosis 

Cholera 

Diphtheria 

Disease caused by an agent that may have been used as a weapon 
Haemophilus influenzae infection, invasive 
Hepatitis A 

Influenza deaths in children <1 8 years of age 
Measles (Rubeola) 

Meningococcal disease 

Monkeypox 

Outbreaks, all 

Pertussis 

Plague 

Poliomyelitis 

Psittacosis 

Q fever 

Rabies, human and animal 
Rubella 
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Severe acute respiratory syndrome (SARS) 

Smallpox (Variola) 

Syphilis, primary and secondary 
Tuberculosis, active disease 
Tularemia 
Typhoid fever 

Unusual occurrence of disease of public health concern 

Vaccinia, disease or adverse event 

Vibrio infection 

Viral hemorrhagic fever 

Yellow Fever 

D. Toxic substance-related illnesses. All toxic substance-related illnesses, including pesticide and heavy 
metal poisoning or illness resulting from exposure to an occupational dust or fiber or radioactive substance, 
shall be reported. 

If such Illness is verified or suspected and presents an emergency or a serious threat to public health or 
safety, the report of such illness shall be by rapid communication as in subsection C of this section. 

E. Outbreaks. The occurrence of outbreaks or clusters of any illness which may represent a group 
expression of an Illness which may be of public health concern shall be reported to the local health department 
by the most rapid means available. 

F. Unusual or ill-defined diseases or emerging or reemerging pathogens. Unusual or emerging conditions 
of public health concern shall be reported to the local health department by the most rapid means available. In 
addition, the commissioner or his designee may establish surveillance systems for diseases or conditions that 
are not on the list of reportable diseases. Such surveillance may be established to identify cases (delineate the 
magnitude of the situation), to identify the mode of transmission and risk factors for the disease, and to identify 
and implement appropriate action to protect public health. Any person reporting information at the request of 
the department for special surveillance or other epidemiological studies shall be immune from liability as 
provided by §32.1-38 of the Code of Virginia. 
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Subject:MRSA 

Date:Thu, 25 Oct 2007 17:40:14 -0400 

FromtWilson, Sara R. <sara.wilson@DHRM.VIRGINIA.GOV> 
RepIy-To:Wilsoa, Sara R. <sara.wilson@DHRM.VIRGINIA.GOV> 

To: ALL HRDIRECTORS @LISTSER VER.DHRM.VIRGINIA.GOV 


We have had several inquiries from state agencies concerning the appropriate 
response to cases of MRSA in the workplace. MRSA stands for methicillin- 
resistant Staphylococcus aureus, a form of staph infection that does not respond 
to routine treatment with some commonly used antibiotics, although other 
antibiotics are effective. 

Attached are documents that provide information on MRSA, with special thanks 
to the Virginia Department of Health for their guidance and assistance. 

1. Overview of MRSA and basic steps for its prevention , 

2 . MRSA Fact Sheet, 

3. Questions and Answers about MRSA , 

4. Workers' Compensation MRSA claims procedures, 

3. Cleaning products effective against MRSA. 

Please note that it is not necessary to close or disinfect businesses or offices 
because of a MRSA infection in an employee or customer. Because the bacteria 
live on the skin, they may be reintroduced back into any environment at any 
time. Therefore, hand washing and wound care are the primary means of 
preventing staph infections. 

Please contact your assigned human resource consultant if you have any 
questions that are not covered in these materials. 


Sara 
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Superintendent’s E-mail Regarding Mandatory Reporting of MRSA Infections 

Governor Timothy Kaine has signed emergency regulations prepared by the Virginia 
Department of Health requiring mandatory reporting of MRSA infections, as a systematic 
means of capturing data about incidents. The emergency regulatory action requires 
laboratories to report MRSA infections confirmed from normally sterile sites of the 
body. The Virginia Department of Health will use the data to compile reports on the 
occurrences of these infections in different localities and populations across Virginia. 

This data will enhance the local health department's ability to advise schools regarding 
the prevalence of MRSA infections in their divisions. School division superintendents 
are being asked to continue to work with their health departments regarding MRSA 
outbreaks in schools. Superintendents are encouraged to consult with their local health 
directors if considering closing schools due to MRSA outbreaks. 

The Virginia Administrative Code at 12VAC5-90-80(B) will be amended to 
include MRSA and may be accessed at: 

http://legl. state. va.us/cei-bin/legD504.exe?000-Hree+12VAC5-90-80 

If you have any further questions regarding MRSA, please contact Tia Campbell, school 
health specialist, at the Virginia Department of Education at (804)786-8671, or e-mail at 
Tia.CamDbell@doe.vitginia.gov . 
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Virginia Department of Health, Office of Epidemiology 
October 25, 2007 

MRSA: Information for State A2encies 

MRSA stands for methicillin-resistant Staphylococcus aureus, a form of staph infection that does 
not respond to routine treatment with some commonly used antibiotics, although other antibiotics 
are effective. MRSA is becoming increasingly prevalent in community settings. Public attention 
surrounding MRSA underscores the need for raising awareness and preventing infection, 
especially in community settings such as businesses and offices. Should employee concerns over 
MRSA occur the following guidance may be helpful (note: healthcare settings, such as 
physicians’ offices, may have additional requirements). Employees may also contact their local 
health district for further guidance. 

Background 

Staph infections have been around for a long time, causing mild to severe illness. MRSA may be 
more difficult to treat but is otherwise generally the same as a "staph infection." Mild infections 
may look like a pimple or boil and can be red, swollen, painful, or have pus or other drainage. 
More serious infections may cause pneumonia, bloodstream infections, or surgical wound 
infections. 

MRSA outbreaks in community settings do occur. However, outbreaks typically occur among 
those having poor hygiene, sharing contaminated personal items or athletic equipment (e.g., 
sports teams), with skin-to-skin contact (e.g., family members, sexual partners), or with cuts or 
breaks in the skin occur. 

Colonization 

While 25-30% of the population is colonized with staph, approximately 1% is colonized with 
MRSA. Colonization means the organism is carried on the body, either in the nose or on the 
skin, but is not causing any symptoms or infection. As a result, an employee or customer/client 
could be a canier, but not be aware of it. These individuals may spread the organism to others 
who could go on to develop infections. 

Conditions for the Spread of Bacteria 

Staph, including MRSA, are spread by direct skin-to-skin contact or contact with a shared, 
contaminated item. In some settings, where individuals share towels, personal hygiene items, or 
athletic equipment, or where individuals are engaged in close-contact (e.g., sports teams) staph 
could be transmitted. Risk factors for transmission of MRSA include crowding, frequent skin- 
to-skin contact, cuts or breaks in the skin, contaminated surfaces and shared items, poor hygiene, 
immune system problems, and recent surgery or other invasive procedure. 

Basic Steps for Prevention 

• Practice good hand hygiene and encourage staff to routinely wash hands with soap and 
water. 

o Alcohol-based hand sanitizer (alcohol content >60%) is also effective at killing 
staph. 
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• Keep wounds or cuts covered with a clean, dry bandage until healed. 

• Discourage sharing of personal items (e.g., razors, nail files, towels). 

• Routine cleaning with detergent- or bleach-based cleaners is recommended for 
disinfection. It is important to read the instruction labels on all cleaners to make sure 
they are used safely and appropriately. It is NOT necessary to close or ‘disinfect’ 
facilities or offices because of a MRSA infection in an employee or customer/client. 
Because the bacteria live on the skin, they may be reintroduced back into any 
environment at any time. Therefore, hand washing and wound care remain the primary 
means of preventing staph infections. 

• Individuals infected with MRSA should NOT report this to their supervisors, unless the 
condition interferes with job duties or wound drainage caimot be contained by a bandage. 
Policies should be developed to ensure the appropriate management of this information to 
adequately protect the privacy of employees. 

• It is not necessary to inform other persoimel regarding an employee with a MRSA 
infection. 

• Follow your sick leave policy. Unless directed by a physician, individuals with MRSA 
infections do not need to be excluded from work, as long as wound drainage can be 
contained by a bandage. Exclusion may be considered for those with wound drainage 
that caimot be covered and contained with a clean, dry bandage and for those who cannot 
maintain good personal hygiene. 

Public Health Reporting 

Suspected outbreaks of staph infections should be reported to the local health department (see 
http://www.vdh.virginia.gov/lhd/) . Health department staff may be able to provide additional 
guidance in identifying causes of transmission, and reconunendations for reducing the risk to 
staff. 

Resources 

Further information about MRSA can be found on the website links listed below: 

• V irginia Department of Health (htto:/www.vdh.virginia.gov) 

• MSRA fact sheet 

• Centers for Disease Control and Prevention (http://www.cdc.gov) 
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Methicillin-Resistant Staphylococcus aureus (MRSA) November 2005 


What is MRSA? 

Staphylococcus aureus (“staph”) is a common type of bacteria (germ) that is often found 
on the skin and in the nose of healthy people. It can also grow in wounds or other sites in 
the body, sometimes causing an infection. For example, staph is one of the most 
common causes of skin infections. Penicillin is a drug that was once commonly used to 
treat staph infections. However, over time many staph bacteria have become difficult to 
treat with penicillin and antibiotics related to penicillin. These new or resistant forms of 
Staphylococcus aureus are called methicillin-resistant Staphylococcus aureus, or MRSA. 
The illnesses they cause are the same as those caused by other staph; the difference is in 
how they are treated. 

Who is at risk for getting these organisms? 

Just like normal staph bacteria, MRSA normally does not cause disease unless it enters an 
opening in the skin. However, some people are at higher risk for carrying MRSA or 
becoming infected with this type of staph. MRSA more often occurs in people in 
hospitals and healthcare facilities. It can also occur outside the hospital in people who 
receive multiple antibiotics, as well as in people who have close contact with a person 
carrying the germ or by touching objects contaminated with MRSA (e.g., clothes, towels, 
bedding, athletic equipment, benches in saunas or hot tubs, bandages). 

How are MRSA and other staph spread? 

Staph bacteria (including MRSA) are most often spread by close contact with infected 
people or the things they touch. It is not spread through the air. 

What are the symptoms of infection? 

Many people carry staph bacteria on their skin without any symptoms. Symptoms of a 
MRSA or other staph infection depend on where the infection is located. Infections of the 
skin are the most common, and cause symptoms such as redness, warmth, pus and a 
wound that does not heal. Your doctor may refer to these infections as boils, furuncles, 
impetigo, or abscesses. Infections can also develop in the blood, bone, bladder, lungs, and 
other sites. Symptoms there wilt depend on the site of infection, but include fever and 
pain at the site. 

What should 1 do if I think I have a MRSA or other staph infection? 

See your healthcare provider. 

Are MRSA and other staph infections treatable? 

Yes. Some staph skin infections can be treated simply by draining the sore and keeping 
the wound clean. For more serious infections, antibiotics can be used to treat these 
infections. If antibiotics are prescribed by your healthcare provider, it is very important to 
finish taking all the pills and to call your doctor if the infection does not get better. 
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What can I do to prevent MRSA and other staph infections? 

• Wash your hands often, especially when you’re exposed to someone with an infection 
or when you touch objects that may be contaminated. 

• Keep cuts and scrapes clean and covered. 

• Avoid sharing personal items such as towels, sports equipment, razors, etc. 

• If a sore or cut becomes red, oozes, causes pain or isn’t healing, see a doctor. 

• Don’t insist on antibiotics for colds or other viruses. 

• If prescribed antibiotics, take all the pills, even if you feel better before they are all 
gone. 


VDHi 


VIRGINIA 
DEPARTMENT 
OF HEALTH 


Protecting You and Your Environment 
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INFORMATION FOR EMPLOYERS AND EMPLOYEES 
Community Associated MRSA Information for the Public 
Questions and Answers 
Released: February 3, 2005 

Source: Centers for Disease Control, retrieved 10/24/07 from 
http;//www.cdc.gov/ncidod/dhqp/ar_mrsa_ca_public.htnil#3 

What is Staphylococcus aureus (staph)? 

Staphylococcus aureus, often referred to simply as "staph," are bacteria commonly 
carried on the skin or in the nose of healthy people. Approximately 25% to 30% of the 
population is colonized (when bacteria are present, but not causing an infection) in the 
nose with staph bacteria. Sometimes, staph can cause an infection. Staph bacteria are one 
of the most common causes of skin infections in the United States. Most of these skin 
infections are minor (such as pimples and boils) and can be treated without antibiotics 
(also known as antimicrobials or antibacterials). However, staph bacteria also can cause 
serious infections (such as surgical wound infections, bloodstream infections, and 
pneumonia). 

What is MRSA (methicillin-resistant Staphylococcus aureus)! 

Some staph bacteria are resistant to antibiotics. MRSA is a type of staph that is resistant 
to antibiotics called beta-lactams. Beta-lactam antibiotics include methicillin and other 
more common antibiotics such as oxacillin, penicillin and amoxicillin. While 25% to 
30% of the population is colonized with staph, approximately 1% is colonized with 
MRSA. 

Who gets staph or MRSA infections? 

Staph infections, including MRSA, occur most frequently among persons in hospitals and 
healthcare facilities (such as nursing homes and dialysis centers) who have weakened 
immime systems. These healthcare- associated staph infections include surgical wound 
infections, urinary tract infections, bloodstream infections, and pneumonia. 

What is community-associated MRSA (CA-MRSA)? 

Staph and MRSA can also cause illness in persons outside of hospitals and healthcare 
facilities. MRSA infections that are acquired by persons who have not been recently 
(within the past year) hospitalized or had a medical procedure (such as dialysis, surgery, 
catheters) are know as CA-MRSA infections. Staph or MRSA infections in the 
community are usually manifested as skin infections, such as pimples and boils, and 
occur in otherwise healthy people. 
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How common are staph and MRSA infections? 

Staph bacteria are one of the most common causes of skin infection in the United States 
and are a common cause of pneumonia, surgical wound infections, and bloodstream 
infections. The majority of MRSA infections occur among patients in hospitals or other 
healthcare settings; however, it is becoming more common in the community setting. 
Data from a prospective study in 2003, suggests that 12% of confirmed MRSA infections 
are community-associated, but this varies by geographic region and population. 

What does a staph or MRSA infection look like? 

Staph bacteria, including MRSA, can cause skin infections that may look like a pimple or 
boil and can be red, swollen, painful, or have pus or other drainage. More serious 
infections may cause pneumonia, bloodstream infections, or surgical wound infections. 

Are certain people at increased risk for community-associated staph or MRSA 
infections? 

CDC has investigated clusters of CA-MRSA skin infections among athletes, military 
recmits, children. Pacific Islanders, Alaskan Natives, Native Americans, men who have 
sex with men, and prisoners. 

Factors that have been associated with the spread of MRSA skin infections include; close 
skin-to-skin contact, openings in the skin such as cuts or abrasions, contaminated items 
and surfaces, crowded living conditions, and poor hygiene. 

How can I prevent staph or MRSA skin infections? 

Practice good hygiene; 

1. Keep your hands clean by washing thoroughly with soap and water or using an 
alcohol-based hand sanitizer. 

2. Keep cuts and scrapes clean and covered with a bandage until healed. 

3. Avoid contact with other people’s wounds or bandages. 

4. Avoid sharing personal items such as towels or razors. 

Are people who are positive for the human immune deficiency virus (HIV) at 
increased risk for MRSA? Should they be taking special precautions? 

People with weakened iirunune systems, which include some patients with HIV infection, 
may be at risk for more severe illness if they get infected with MRSA. People with HIV 
should follow the same prevention measures as those without HIV to prevent staph 
infections, including practice good hygiene, cover wounds (e.g., cuts or abrasions) with 
clean dry bandages, avoid sharing personal items such as towels and razors, and contact 
their doctor if they think they have an infection. 
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Can I get a staph or MRSA infection at my health cluh? 

In the outbreaks of MRSA, the environment has not played a significant role in the 
transmission of MRSA. MRSA is transmitted most frequently by direct skin-to-skin 
contact. You can protect yourself from infections by practicing good hygiene (e.g., 
keeping your hands clean by washing with soap and water or using an alcohol-based hand 
rub and showering after working out); covering any open skin area such as abrasions or 
cuts with a clean dry bandage; avoiding sharing personal items such as towels or razors; 
using a barrier (e.g., clothing or a towel) between your skin and shared equipment; and 
wiping surfaces of equipment before and after use. 

What should I do if I think I have a staph or MRSA infection? 

See your healthcare provider. 

Are staph and MRSA infections treatable? 

Yes. Most staph and MRSA infections are treatable with antibiotics. If you are given an 
antibiotic, take all of the doses, even if the infection is getting better, unless your doctor 
tells you to stop taking it. Do not share antibiotics with other people or save unfinished 
antibiotics to use at another time. 

However, many staph skin infections may be treated by draining the abscess or boil and 
may not require antibiotics. Drainage of skin boils or abscesses should only be done by a 
healthcare provider. 

If after visiting your healthcare provider the infection is not getting better after a few 
days, contact them again. If other people you know or live with get the same infection tell 
them to go to their healthcare provider. 

Is it possible that my staph or MRSA skin infection will come back after it is cured? 

Yes. It is possible to have a staph or MRSA skin infection come back (recur) after it is 
cured. To prevent this from happening, follow your healthcare provider’s directions while 
you have the infection, and follow the prevention steps after the infection is gone. 

If I have a staph, or MRSA skin infection, what can I do to prevent others from 
getting infected? 

You can prevent spreading staph or MRSA skin infections to others by following these 
prevention steps: 

1. Cover your wound. Keep wounds that are draining or have pus covered with 
clean, dry bandages. Follow your healthcare provider’s instructions on proper care 
of the wound. Pus from infected wounds can contain staph and MRSA, so 
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keeping the infection covered will help prevent the spread to others. Bandages or 
tape can be discarded with the regular trash. 

2. Clean your hands. You, your family, and others in close contact should wash 
their hands frequently with soap and warm water or use an alcohol-based hand 
sanitizer, especially after changing the bandage or touching the infected wound. 

3. Do not share personal items. Avoid sharing personal items such as towels, 
washcloths, razors, clothing, or uniforms that may have had contact with the 
infected wound or bandage. Wash sheets, towels, and clothes that become soiled 
with water and laundry detergent. Drying clothes in a hot dryer, rather than air- 
drying, also helps kill bacteria in clothes. 

4. Talk to your doctor. Tell any healthcare providers who treat you that you have 
or had a staph or MRSA skin infection. 

What should I do if someone I know has a staph or MRSA infection? 

If you know someone that has a staph or MRSA infection you should follow the 
prevention steps . 
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EMPLOYER INFORMATION 
MRS A (Methidllin-Resistant Staphylococcus aureus) 

AND THE WORKERS’ COMPENSATION PROCESS 

MRSA is a type of staph that is resistant to certain antibiotics. For workers’ 
compensation purposes, a MRSA infection may be considered an ordinary disease of life. 
Ordinary diseases of life are those to which the general public is exposed outside of the 
employment. Under some circumstances, ordinary diseases of life may be covered by 
workers’ compensation. If you have an employee who develops a MRSA infection and 
reports it to you as work-related, you should file the claim with the Office of Workers’ 
Compensation for investigation. 

Tips for filing claims 

• Use the date the employee was diagnosed with MRSA and told by their physician 
that the infection was work-related as the date of injury. 

• Include any information that you may have about the source of the employee’s 
exposure; for example, was it a co-worker, customer, patient, inmate, etc. 

• If known, include any documentation to show that the source of the exposure was 
positive for the disease. 

• If known, include information on possible route of transmission of the disease; for 
example, breaks in the skin. 

• If known, document the dates the employee was exposed to the known source. 

• Medical records for the employee will be obtained and reviewed and a statement 
may be obtained from the employee. 

• In cases of suspected MRSA, you may wish to consider including the employee’s 
personal physician or the physician who diagnosed the MRSA infection to the 
panel you offer affected employees due to the unique nature of this condition. 


Investigation Process 

The Benefit Coordinator will need to document certain information to make a 
recommendation on the claim’s compensability: 

• Has there been a plausible route of transmission for the disease that may have 
occurred during the course and scope of employment? 

• Was the source positive for MRSA? 

• If the employee tests positive for disease, does the evidence support that the 
disease was contracted in the course of the employment, arose out of the 
employment, did not result from causes outside of the employment, is 
characteristic of the employment and was caused by conditions peculiar to the 
employment? 
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• If a claim is accepted as compensable coverage would be provided for authorized 
time out of work based upon approval of disability from the panel physician, 
testing and medical care for MRSA. 

• If the claim is denied, a letter explaining why the claim has not been voluntarily 
accepted will be sent to the agency, the employee and the Virginia Workers’ 
Compensation Commission. The employee’s letter will instmct them to utilize 
their health insurance and VSDP benefits for medical care and disability. 
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Acting as a Catawat... 

By Addressing Specific 
Health Issues in 'Virginia. 




In 2003, the MSV Foundation and the Virginia Department of Health kicked off 
the Get Smart Virginia: Know When Antibiotics WorK antibiotic resistance 
awareness campaign. The focus of this initiative is to promote the message 
that antibiotics need to be used appropriately and judiciously. The campaign 
has a broad base of support: both the Virginia Academy of Family Physicians 
and the Virginia Chapter of the American Academy of Pediatrics have endorsed 
the project. In addition, Governor Mark Warner and Governor Tim Kaine each 
designated a week in October as appropriate antibiotic use awareness week. 


Based on the Centers for Disease Control guidelines, the MSV Foundation and the Virginia 
Department of Health have jointly developed a variety of educational resources and tools. These are 
being used in physician offices, clinics, schools, pharmacies, daycare centers, and other venues to 
educate the public about appropriate antibiotic usage. Tens of thousands of these materials have 
been distributed across the Commonwealth. These educational tools and resources are available free 
of charge to health care professionals and community organizations in Virginia. 


http://www.nisvfoundation.org/initiatives/antibiotic-resistaiice-awareness-campaien.htm 


11/2/2007 
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Antibiotic Resistance: 

Resources & Tools 
Partners. S^Soansors 
Get Involved 



Cltck here to eniaroe poster. 


http://www.msvfoundation.org/iiii tiatives/antibiotic-resistance-awareness-campaign.htm 


11/2/2007 
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ANTIBIOTIC RESISTANCE AWARENESS CAMPAIGN 
RESOURCES & TOOLS 

Physicians, other health professionals, and community organizations can place orders for printed 
materials and other resources designed to educate the public about the differences between bacterial 
and viral infections and how to appropriately use antibiotics. The materials are provided at no charge. 
They can either be downloaded from the web or requested by faxing or emailing vour order form to 
804.377,1056 or knaQv@msv.orq . 

Downloadable Materials: 



Additional Web Resources: 



Do Bugs Npfld Drtjos?: A Community Project for Wise Use of Antiblottcs 


You may need to download Adobe Reader to view the above files. 
To download, dick on the following image. 
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INITIATIVES 

LEADERSHIP LOG-IN 
juser name | { 


ANTIBIOTIC RESISTANCE AWARENESS CAMPAIGN 
PARTNERS & SPONSORS 

The following organizations have partnered with the MSV Foundation to support the appropriate use 
of antibiotics. 


Partners: 


Sponsors: 


American Academy 
of Pediatrics 



JItmCATEU TO T2U tiGALTK 01 ALL CltlLOKtN* 


Anthem. 


Virginia Owpier 

Anthem.^1 



VIRGINIA 


KiHwWk»ltMBbMia Wok 


WDH 


VIRCINIA 
OCPARTMrNr 
fOF HEALTH 


htfn://www.i 
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Mr. Towns. Thank you very much, Dr. Burns. 

Dr. Bancroft, we will hear from you now. 

STATEMENT OF ELIZABETH A. BANCROFT, M.D., S.M. 

Dr. Bancroft. Thank you. I am pleased to be here to present a 
public health context of community MRSA. 

As has well been testified earlier today, the recent CDC study es- 
timated there is approximately 94,000 invasive infections of MRSA 
in the United States each year. And this is greater than the com- 
bined number of infections caused by the most invasive bacterial 
organisms that we commonly follow in public health, including 
group A strep and pneumococcal disease, which is another impor- 
tant antibiotic-resistant infection. Furthermore, the number of esti- 
mated deaths associated with MRSA, approximately 18,000, ex- 
ceeds the number of deaths due to HIV/AIDS, though all of those 
death with MRSA may not have actually been due to that orga- 
nism. On the other hand, the estimated number of deaths due to 
MRSA is only half the estimated number of deaths due to influenza 
in the United States, to help put this disease into perspective. 

Community MRSA has been well described, occurs in those who 
have not had any significant exposure to healthcare in the year 
prior to their infection. It comprises only 14 percent of all invasive 
MRSA infections and has a rate of infection in the community, at 
least for the invasive kind, within the range of other significant 
community organisms. Furthermore, only 6 percent of community 
MRSA cases results in invasive disease. The vast majority of com- 
munity MRSA cases are skin and soft tissue infections, and many 
of these infections can be cured by a simple drainage procedure and 
may not even require antibiotics. In fact, we would prefer that doc- 
tors hold off on treating many of these cases with antibiotics so as 
not to have the organism develop further resistance to the anti- 
biotics. 

Despite all the media attention on children with MRSA, the two 
CDC studies have demonstrated that school-age children 2 to 17 
years are at lowest risk for being diagnosed with community 
MRSA, at lowest risk for having invasive disease due to community 
MRSA and at lowest risk for dying due to community MRSA. So 
while the media attention is understandable on the children, the 
children actually have the lowest risk of acquiring this disease. 
Though community MRSA is relatively benign compared to 
healthcare MRSA, outbreaks of skin infections due to this organism 
tax the public health system, as can you see what happened in Vir- 
ginia. 

In Los Angeles County, we have been addressing community 
MRSA since 2002, when we first investigated outbreaks of skin in- 
fections due to this organism in diverse settings, including the jail, 
men who have sex with men and an athletic team. We have devel- 
oped extensive health education for consumers and healthcare 
workers, including some really gross pictures of skin infections in 
order to get people’s attention. In conjunction with the CDC, we de- 
veloped guidelines for preventing the spread of staph in community 
settings. And back in 2004, we actually disseminated those preven- 
tion guidelines to homeless shelters, schools and gyms. 
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Though there has been a lot of media attention on children, our 
largest outbreak has actually been in the Los Angeles County Jail, 
where more than 3,000 cases of MRSA skin infections have been 
diagnosed in each of the past several years. The county has spent 
literally millions of dollars trying to reduce the spread of MRSA in 
the jail. And only now, after 5 years, are we seeing a leveling off 
of these infections, though I doubt we are actually going to com- 
pletely eliminate these infections because of the close, crowded liv- 
ing conditions in the jail, because of the substandard hygiene that 
is often in a jail, and because these infections are often reintro- 
duced into the jail by people in the community who have the infec- 
tion and bring it into the jail. 

Separately, we have also had to address concerns by firefighters, 
police, paramedics, social workers and sheriffs’ deputies and other 
first responders who are worried about getting this infection on the 
job. For example, I recently had a call by a social worker who re- 
fused to go into the home of a foster child because that child had 
MRSA. So there is a lot of hysteria surrounding this disease, espe- 
cially in our first responders. 

Controlling community MRSA, as you have heard, or any out- 
break of skin infections is not rocket science. We know the basics: 
hand washing, maintaining good hygiene, limiting sharing of per- 
sonal items and keeping draining infections covered with a clean, 
dry bandage. However, there are still questions as to the role of the 
environment and the transmission of this infection; if and when to 
perform surveillance for MRSA, there are many pros and cons for 
performing surveillance; and how best to control outbreaks with 
minimal interventions and maximal impact. And we want and are 
looking forward to working with CDC and other public health agen- 
cies to address these questions. Thank you. 

[The prepared statement of Dr. Bancroft follows:] 
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Testimony of Elizabeth A Bancroft, MD to the House Committee on Oversight and 
Government Reform on “Drug Resistant Infections in the Community: Consequences for 

Public Health” 


Wednesday, November 7, 2007 

Good Morning. I want to thank the Committee for the opportunity to talk to you about 
MRSA and antibiotic resistance in the community. 

According to a CDC study published October 1 7, 2997, in the Journal of the American 
Medical Association, the rate of invasive MRSA, meaning MRSA that has gotten to the 
blood, spinal fluid or other deep body sites, was greater than the combined rate of 
invasive disease caused by the most significant bacterial infections that we commonly 
follow in public health (including group A strep [the so-called “flesh eating disease”], 
and pneumococcal disease, another important antibiotic resistant infection). Furthermore, 
the number of deaths associated with invasive MRSA, approximately 1 8,000, was 
estimated to exceed the number of deaths due to HIV/AIDS. On the other hand, the 
estimated number of deaths due to MRSA is only half of the estimated number of deaths 
due to influenza in the United States each year (36,000 deaths) which is, or should be, a 
largely preventable infection. 

In the same way that there are 2 main strains of politicians in Washington, Republicans 
and Democrats, it is important to recognize that there are 2 main “strains” of MRSA: 
healthcare associated MRSA and community associated MRSA. Healthcare associated 
MRSA occurs in people who have had significant exposure to healthcare (hospitalization, 
surgery, dialysis, nursing home) in the year pnior to their infection. It tends to affect the 
elderly and is associated with a relatively high rate of death. In contrast, community 
MRSA occurs in those who have not had any significant exposure to healthcare in the 
year prior to their infection. It comprises only 14% of all invasive MRSA infections, is 
sensitive to many oral antibiotics, and results in many fewer deaths than healthcare 
MRSA. From laboratory studies, it appears that the strains of healthcare MRSA and 
community MRSA arose separately and that community MRSA is not simply a rogue 
hospital strain. 

The media have commonly confuse the 2 strains of MRSA, conferring the attributes of 
healthcare MRSA (invasive disease and high rate of death) to that of community MRSA. 
Much of the recent media has focused on deaths due to MRSA in school children. 
However, according to the CDC study, the lowest rate of invasive MRSA occurs in 
school age children 2-17 years and the death rate in children with community MRSA was 
estimated to be 0, though obviously there can be exceptions. Only 6% of community 
MRSA cases result in invasive disease. The vast majority of community MRSA cases 
are skin and soft tissue infections. Many of these infections can be cured by a simple 
drainage procedure and may not even require antibiotics. 

Despite the relatively low burden of invasive disease caused by community MRSA, 
outbreaks of skin infections due to this organism tax the public health system and the 
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facilities in which they occur. For example, just one case of an MRSA skin infection in a 
school recently resulted in the closure of a school system for environmental 
decontamination. This causes disruption to the school system, students, and their parents, 
and is not consistent with any public health recommendations. 

In Los Angeles County, we have been addressing community MRSA since 2002 when 
we first investigated outbreaks of this organism in diverse settings including the Jail, men 
who have sex with men, and an athletic team. We have developed extensive health 
education for consumers and healthcare workers about community associated MRSA 
along with graphic pictures illustrating the range of infections caused by this bug. 
Separately we have had to address concerns by fire fighters, the police, paramedics, 
social workers, and sheriffs deputies who are worried about getting this infection on the 
job. In conjunction with the CDC, we developed guidelines for the prevention of Staph 
in non-healthcare settings and have disseminated those to homeless shelters, schools, and 
commercial gyms. Though the media concentrates on children with MRSA, our largest 
recurring outbreak has been in the Los Angeles County Jail where more than 3,000 cases 
of MRSA skin infections have been diagnosed in each of the past several years. The 
County has spent millions of dollars trying to reduce the spread of MRSA in the Jail and 
only now, after 5 years, are we seeing a leveling off of infections. However, with the 
constant re-introduction of this organism into the Jail from the community and the close, 
crowded living conditions inherent in correctional facilities, I don’t think that we will be 
able to eliminate these infections. 

Controlling community MRSA, or any outbreak of skin infections, is not rocket science. 
We know the basics: handwashing, maintaining good hygiene, limiting sharing of 
personal items, and keeping draining infections covered with a clean, dry bandage. There 
are still some questions as to the role of the environment, if and when to perform 
surveillance for MRSA, and how best to control outbreaks with minimal interventions 
and maximal impact. We want to work with CDC and other public health agencies to 
address these questions. 

Finally, healthcare acquired infections are conservatively estimated to cause 100,000 
deaths a year in the United States. MRSA may only cause ~1 0% of hospital acquired 
infections so controlling MRSA in hospitals must be seen as a part of a larger effort to 
control all healthcare acquired infections. Controlling healthcare acquired infections can 
be accomplished with evidence based interventions including handwashing, isolating 
patients, and using vigorous infection control techniques when performing invasive 
medical procedures. These techniques are well known but they are imperfectly and 
intermittently practiced. We lack enforcement agencies that will regularly inspect 
hospitals and hold them to infection control standards. In public health, we routinely 
inspect restaurants more often than we inspect hospitals. Simply put, we need to same 
resources that we use for inspecting restaurants to inspect hospitals. We need to hold 
hospitals to the same standards as we hold McDonalds. The good news is that all the 
interventions used to control MRSA, in the community and in healthcare, will also 
control the spread of other infections. 
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Mr. Towns. Thank you very much, Dr. Bancroft. 
Dr. Daum. 


STATEMENT OF ROBERT S. DAUM, M.D. 

Dr. Daum. Good afternoon. I am delighted to have this oppor- 
tunity to communicate information regarding what I consider to be 
epidemic community-associated MRSA disease in Chicago and in 
most locales in the United States. I am a pediatrician. I take care 
of patients, children with MRSA and severe MRSA infections all 
the time. I also have a laboratory, where I look at both basic and 
applied research questions related to MRSA. 

I am here today on my own support, because I feel that this is 
an important question that should be sort of discussed and dealt 
with. It is important to recognize that I have been in practice, in 
hospital-based infectious disease practice, in pediatrics since 1978, 
and I have never seen anything like what I have seen in the last 
decade. The problem is here; it is certainly not going away. In the 
last 6 weeks at our institution alone, we admitted five children to 
the hospital with severe invasive MRSA infections that require pro- 
longed stays in the hospital, prolonged antibiotics and prolonged 
use of medical resources. 

When MRSA was first recognized in 1960, shortly after the intro- 
duction of it as an antibiotic, we had the good luck of having it re- 
main confined largely to healthcare environments. But the situa- 
tion changed dramatically in the mid-1990’s when we started notic- 
ing MRSA infections in perfectly healthy children and adults in the 
community who had not had any healthcare exposure at all. These 
infections might be just skin and soft tissue infections for the most 
part, and that is true, but in fact, they are frequent and often re- 
quire hospitalization for aggressive surgical drainage and pro- 
longed antibiotics. 

What we realized fairly shortly after the onset of this epidemic 
in the community around the year 2000 was that the MRSA strains 
that were in the community were not what everybody thought was 
happening at first, and that is to say, the hospital strains migrat- 
ing out into the community. These were novel strains that had 
arisen in the community, and they are both antibiotic-resistant, 
and they have virulence factors and virulence properties that the 
hospital strains do not have. 

It is important to understand that nothing is Black and White, 
and the hospital strains have migrated out into the community to 
some extent. But what is driving epidemic disease at our center 
and in most centers around the United States is in fact these novel 
strains that are out in the community. Work is going on as to try 
and identify what the toxins are, what the genes are that these 
novel strains have that are able to make it cause severe disease, 
but to date, they have not been found. 

I would like to call attention to a couple of slides very quickly 
that I brought. This is my assistant’s concept of a pyramid. And 
you can see, as you heard this morning — I won’t belabor it — that 
asymptomatic colonization is the most common manifestation by 
far and then skin and soft tissue infection. But at the top of that 
pyramid is a substantial health burden, in children and adults, of 
severe invasive disease that is really beginning to tax our 
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healthcare system. We don’t know a lot of information that we need 
to know about how this organism is so successful at spreading in 
the community. Household contacts are frequently themselves in- 
volved with these MRSA infections, implying that this is a very 
contagious disease. Other examples of close contact situations that 
you have heard about include daycare centers, military installa- 
tions, correctional facilities and athletic facilities. 

Before this MRSA epidemic began, such evidence of spread in 
these groups was extremely rare and hardly ever described. In ad- 
dition, there may be some racial and ethnic group predisposition. 
Native Americans, Pacific Islanders are two examples of groups 
that might possibly have some predisposition to this. Careful epide- 
miolo^ badly needs to be done to determine what the exact risk 
of various members of our community are. 

We heard this morning that colonization rates asymptomatically 
are 0.9 or 1 or 2 percent. In some institutions where they are hav- 
ing epidemic disease, colonization rates of 9 or 10 percent have 
been reported. In most U.S. cities, community MRSA is now the 
most common pathogen isolated from skin and soft tissues present- 
ing to emergency rooms. And USA 300, the so-called community 
strain, is responsible for 97 percent of them. 

So if we could see the next slide really briefly, and hit the first 
PowerPoint, whatever, necrotizing pneumonia is one of the severe 
community syndromes. That is normal long on the left. It looks like 
a sponge. Those white spaces are where we exchange oxygen. If we 
could press it again. This is a child with necrotizing pneumonia 
who died. Necrotizing pneumonia is all too common with this. And 
you can see those blue things in the field are staphylococcal colo- 
nies, and the red stuff is blood. 

Next slide, please. This is a child who died and with a novel 
staphylococcal syndrome caused by community MRSA strains. You 
can see the rash that he had made it look like a kind of meningitis 
called meningococcal disease that patients and teenagers are 
known to die from. This is a novel finding that has not been de- 
scribed before among staphylococcal disease. 

Next, and finally, these patients who died, this is the adrenal 
gland, which is an endocrine gland, sits on top of the kidney, nice 
normal layers of cells on the right. Next you can see that is this 
adrenal hemorrhage. And this is a mode of death from severe com- 
munity MRSA disease. This was novel enough to get published in 
the New England Journal of Medicine. Before the onset of epidemic 
community MRSA, this was never seen before. 

So just to go very briefly to a couple more points, the MRSA epi- 
demic has changed the paradigm of clinical practice. No longer can 
we use penicillins and cephalosporins for routine treatment of pu- 
tative staph infections. We are forced to rely on older drugs like 
clindamycin and Bactrim now as the front line drugs. These drugs 
have not been adequately evaluated for community MRSA. They 
are tough horses to ride. They are old antibiotics. Vancomycin, the 
so-called antibiotic of last resort used to treat inpatients with se- 
vere community MRSA disease that needs hospitalization, is start- 
ing to erode, with global decreasing resistance noted across the 
country. Screening tests, people have been desperate enough to do 
something about this that they felt like they have to institute pro- 
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cedures that don’t make a lot of purse sense to me personally, 
screening tests performed at the entrance to the hospital. The epi- 
center of community MRSA is no longer in the hospital. We spent 
the morning talking about it. But the problem has now shifted to 
the community. Identifying carriers at the door of the hospital has 
created a lot of anxiety among people that are colonized and not 
sick. They call, and they e-mail me, what should they do now? We 
have no answers for them. We don’t know what the notion is that 
someone is identified as a carrier, what their disease attack rate 
is. 

. If that is for me, I just want to finish by saying that I think 
this is the epidemic now. This is not like bird flu, which I am not 
denigrating the importance of that, which is something we do need 
to work on and prepare for, but this is happening now. Dr. Ban- 
croft and the CDC authors of the JAMA paper concluded that this 
is a major and enormous public health burden. We need to fill the 
resources in with the multiple information gaps with how MRSA 
is spreading in our community. We don’t know how that is happen- 
ing, and we have a lot, a lot of missing information. Both the NIH 
and the CDC, in my opinion, have to massively increase their agen- 
da and fund efforts to control this infection. The STAAR Act, as 
part of the Infectious Disease Society of America initiative, will go 
a long way to fill in this huge amount of missing information. I 
apologize for going over and thank you very much. 

[The prepared statement of Dr. Daum follows:] 
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I am delighted to have this opportunity to communicate information regarding epidemic 
community-associated methicillin-resistant Staphylococcus aureus (CA-MRSA) disease 
that we are experiencing in Chicago and most locales in the United States. 

My presentation today includes two recent articles that 1 hope will be helpful. The first is 
called “Community-Associated Methicillin-Resistant Staphylococcus aureus" by Susan 
E Crawford, Susan Boyle-Vavra and myself. The second is entitled “Skin and Soft Tissue 
Infections Caused by Methicillin-Resistant Staphylococcus aureus." My hope is that 
these two recent review articles will provide helpful background material. In this 
document, I would like to highlight a few points representing my views and concerns 
regarding the current CA-MRSA. 

The term methicillin-resistant Staphylococcus aureus refers to bacterial isolates that are 
resistant to all penicillin-type antibiotics and cephalosporin antibiotics that are currently 
available. The term methicillin resistant Staphylococcus aureus isolates, or MRSA, has 
persisted despite the fact that methicillin is no longer used clinically. When methicillin 
was introduced into clinical practice in the early 1 960s, some MRSA isolates were noted 
almost immediately. Over the next several decades, their prevalence slowly increased. It 
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wasn’t until the mid 1970s that these MRSA infections were recognized in the United 
States. Previous reports had emanated from Western Europe and Australia. 

Even after their recognition in the United States, MRSA isolates remained confined to the 
health care environment - almost exclusively. Thus, if you were a patient who frequented 
such environments because, for example, you had a chronic illness or the need for 
recurrent medical attention, you were at risk for acquiring MRSA. Healthy persons in the 
community who did not frequent such environments generally did not encounter MRSA. 

The situation changed in the mid-1990s with the detection of MRSA infections in the 
community. People who had not had contact with the health care system began presenting 
with MRSA infections, often sick enough to require hospitalization. What was apparent, 
almost immediately, was that the MRSA bacteria isolated from these “health care risk 
free” patients in the community appeared to be different from the MRSA bacteria found 
in the health care environment. That is to say, the Staphylococcus aureus bacterial strains 
were different. The differences included susceptibility to most antibiotics besides 
penicillin and cephalosporins. In contrast to the hospital-associated strains, the 
community strains were usually susceptible to non-penicillin, non-cephalosporin 
antibiotics, whereas the hospital strains were commonly resistant to them. Moreover, 
molecular typing of these so-called community isolates revealed that the community- 
associated strains of MRSA affecting healthy people in the community were not the 
hospital strains simply migrating into the community (although that has also occurred to 
some extent), but rather the development of novel strains that have arisen de novo. This is 
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a crucial point that many people trying to understand the CA-MRSA epidemic have not 
yet grasped. 

Thus, so-called health care-associated MRSA strains and community-associated strains 
are only distant cousins to each other and exhibit susceptibility to different antibiotics. 

For example, CA-MRSA strains are more susceptible to clindamycin and less resistant to 
multiple non-penicillin, non-cephalosporin antibiotics than healthcare-associated MRSA. 
Another distinguishing feature of these community MRSA isolates is a high prevalence 
of genes encoding a toxin called the Panton Valentine leukocidin or PVL. This toxin is 
present in nearly all community-associated MRSA strains and very few (less than 5 
percent) of hospital-associated MRSA strains. The role of PVL in causing the community 
MRSA disease is controversial and is the subject of ongoing research. Additionally, the 
community strains contain novel DNA cassettes, or pieces of DNA that insert themselves 
into the baeterial chromosome, that express the methcillin resistant phenotype. These 
DNA eassettes are small and presumably promiscuous. That is to say, they spread from 
strain to strain relatively easily and have been identified for the first time in community 
strains. Hospital MRSA strains contained similar cassettes but they are much larger in 
size and presumably less able to move from strain to strain. 

Reports have suggested that these new community MRSA strains are easily transmissible 
in settings where people are in elose eontact. For example, multiple members in the 
household are frequently plagued by skin and soft tissue infections. Other examples of 
close contact situations include dayeare eenters, military institutions, correctional 
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facilities, and athletic facilities. Before the community MRSA epidemic began, such 
evidence of contagion among close contacts was infrequent. Other groups that have been 
repotted to be at increased frequency for community MRSA infections include Native 
Americans, Pacific Islanders and men who have sex with men. Careful epidemiology 
needs to be done to demonstrate whether reporting of outbreaks or clusters of cases in 
these groups truly represents high risk or reporting artifacts. 

Individual institutions have similarly reported large increases in the occurrence 
community-associated MRSA infections. In particular, at Driscoll Children’s Hospital in 
Corpus Christi, the number of MRSA infections increased from 9 per year in 1 999 to 459 
per year in 2003. Similar increases have been documented at Texas Children’s Hospital 
in Houston. In most US cities, community-associated MRSA is the most common 
pathogen isolated from skin and soft tissue infections presenting to Emergency Rooms, 
although, curiously, the epidemic has not still yet spread to all regions of the United 
States. It is noteworthy that CA-MRSA not only stays in the locales it invades, but 
spreads to new locales daily. 

The most common manifestation of community-associated MRSA infections is 
asymptomatic colonization, usually of the nose, throat and, occasionally, of the skin. 
Several studies have suggested that the incidence of such asymptomatic colonization is 
increasing both in children and adults. Rates approaching 1 0 percent have been 
documented among healthy children in Nashville and among adolescents and adults in 


Atlanta. 
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Among patients with clinical disease, skin and soft tissue infections (SSTls) represent the 
most frequent disease syndrome. SSTls probably account for 75 - 80 percent of 
individuals who become ill with community MRSA. Interestingly, SSTls often resemble 
the bite of a spider although these lesions are found persons that live in areas where the 
species of spiders do not produce bite like this. The reason these lesions look like spider 
bites is not clear, although some have attributed it to the PVL toxin, which is locally 
dermonecrotic (kills the skin), described above. 

A number of new, or at least more severe, community MRSA infections have also 
accompanied the advent of invasive CA-MRSA disease. In particular, an aggressive form 
of pneumonia called necrotizing pneumonia has been documented and is a cause of 
morbidity, the need for intensive care, and severe lung infections. The term necrotizing 
refers to an infection that actually destroys part of the lung that it is infecting. In addition, 
necrotizing fasciitis, a disease that requires immediate surgical removal of dead tissue as 
well as antibiotic therapy, has been described with community-associated MRSA 
infections. A novel clinical syndrome called septic phlebitis (infection of the vein) with 
pulmonary embolization has occurred particularly in large veins in the pelvis and 
particularly among adolescents. This severe infection often presents with fever and a 
limp. It is frequently misdiagnosed. It requires admission to the hospital and often to 
intensive care units. Patients with this “pelvic syndrome” often have the need for frequent 
visits to the operating room to evacuate pus from the pelvic region. They often have 
infections of the pelvic bones and joints such as the hip joint. The most severe of the 
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CA-MRSA syndromes is ealled severe sepsis, sometimes with purpura fulminans, an 
aggressive hemorrhagie skin rash and the Waterhouse Frideriehsen Syndrome or 
hemorrhage into the adrenal glands, often a fatal event. 

The advent of epidemic CA-MRSA has posed a number of emergent issues. First, it has 
changed the paradigm of medical practice. No more can clinicians pull a B-lactam 
(penicillin or cephalosporin) off the shelf with confidence that it will reliably treat a 
patient seeking urgent care for a skin and soft tissue infection. Practitioners have been 
forced to resort to old drugs with minimal track records in the therapy of any S. aureus 
infection such as clindamycin or trimethoprim/sulfamethoxazole (TMP/SMX, Bactrim or 
Septra). It is not known how well these compounds actually work in the therapy of CA- 
MRSA disease. The National Institutes of Health has come to the rescue, funding two 
large trials to evaluate these agents, scheduled to begin in mid-2008. Linezolid has 
emerged as a new alternative but is very expensive. Resistance has already become a 
clinical issue, especially for clindamycin and linezolid. 

For patients ill enough to require hospitalization, there are also new problems and 
ominous black clouds on the horizon. Vancomycin, long the antibiotic of last resort 
reserved for hospitalized patients with MRSA infections, has begun to undergo serious 
erosion. Frank resistance has emerged and is a growing concern. Moreover, a 
phenomenon called MIC creep has emerged whereby S. aureus isolates have become 
steadily and globally less susceptible to this crucial antibiotic. There are, to be sure, 
several so-called beyond vancomycin compounds. They are few in number and all have 
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problems. For example, the newly licensed daptomycin has not been evaluated in 
children. Higher doses have been associated with increased toxicity in adults. The drug is 
ineffective in pneumonia, a common S aureus syndrome. Worse, resistance occurs 
frequently during therapy. Tigecycline has a very broad antibacterial spectrum, too broad 
for treating solely CA-MRSA infections. It is also not suitable for therapy of children 
because it is a cousin to tetracycline and can stain bones and teeth. We need new 
antibiotics. 

In some instances, technology and the drive to “do something” has outstripped our ability 
to construct paradigms to deal with new tests. For example, it is now possible to detect 
MRSA on a swab placed into the nostril to identify carriers. The problem here is simple. 
We have no data on the meaning of such detection. Is the person at risk for disease? Is the 
person at risk to spread MRSA to others? How should we deal with the anxiety that 
identification of such carriers creates? I receive emails from people identified as carriers 
who ask me what it means that they carry MRSA and if they should take action. We do 
not have an effective strategy to eliminate carriage. Nor do we know if it is even 
necessary. The State of Illinois has responded to the presence of this test by enacting 
legislation requiring screening and isolation of all patients admitted to ICUs. While at 
first glance, this may sound like a helpful strategy, it is an expensive program that is 
likely, at best, to effect a modest reduction in ICU transmission of MRSA. It offers 
multiple downsides; it is expensive, it provides false reassurance that it will dimini.sh the 
overall burden of MRSA disease, and it creates a new cohort of anxious individuals who 
may (or may not) be carriers with no real strategy to change their carrier status. 
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Expanding screening programs with our present state of knowledge is not the way 
to proceed! 

A recent paper from the public health sector published in the JAMA calls attention to 
rates of invasive MRSA disease in the ABC surveillance network much higher than had 
been believed. Most of these infections had their onset in the community. There are 
several crucial inferences from the ABC network data. First, invasive infections and the 
mortality caused by them is only the tip of the iceberg. If these rates reflect the burden of 
invasive MRSA disease, one has to suppose that the incidence of MRSA disease 
prompting medical attention is an order of magnitude higher. Invasive MRSA infections 
in general, and CA-MRSA in particular, constitute an enormous and pressing 
public health problem. 

The ABC data have been widely interpreted as a wake-up call for better prevention and 
reporting of MRSA infections in hospitals. One can hardly counter this. There are too 
many nosocomial infections and we tolerate them far too much. However, the 
epidemiology of MRSA has changed. The hospital is no longer the epicenter. The focus 
has moved to the community. The ABC network data tell us this: about 2/3 of the 
invasive disease detected by this network had an onset in the community. 

What are the lessons we have learned from the aggregate and growing literature on our 
ongoing epidemic of CA-MRSA disease in the United States? First, CA-MRSA is the 
epidemic now. The CDC authors and JAMA editorialist Dr. Elizabeth Bancroft conclude 
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that this is an enormous public health burden. We must act. We need to create resources 
to fill in the multiple information gaps created largely by the continuing focus on MRSA 
in hospitals instead of MRSA in the community. We need to immediately institute a 
multi-pronged program to provide the missing information. We must answer the 
following questions regarding the epidemiology of CA-MRSA: Who is at risk? How do 
the novel organisms responsible for much of the community disease spread? Which 
interventions work and which do not work? Is there an important role for inanimate 
objects (fomite transmission) such as athletic equipment, towels, linens, etc, that helps to 
account for high rates of transmission on athletic teams, in households, and in Jails? We 
need an enhanced CDC effort to answer these questions and to help us deflne 
MRSA in the community, study its new epidemioiogy and find methods to control it. 

The NIH is the public institute that clearly sets our researeh agenda. We require their 
support in helping us build targeted research programs that address the following lengthy 
list of questions: What do the novel CA-MRSA isolates have that make them sueh 
effective pathogens? Which of their genes is the “new” virulenee determinant (s)? What 
is the role of the ubiquitous PVL genes? Are they virulenee determinants or are they 
markers for something else that is? What is the best method for treating MRSA 
infections? Which antibiotic is best for managing skin and soft tissue infections in 
outpatients? Which parenteral drugs are best for in-patients? What is the best way to 
foster the development, identification and deployment of new antibiotics? How do the 
antibiotics we have now actually work? How do bacteria strategize to become resistant to 
antibiotics and what can we learn about watching how they do this? Our current system is 
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not serving us optimally; the identification of new targets for antimicrobials has 
drastically slowed. What is the best formula to re-energize this process? There are no 
easy answers for this area. 1 suggest a blue ribbon panel consisting of industry, academic 
experts, and public health experts to survey the state of the art of antibiotic development 
and devise strategies to assist the ailing process. 

There are more questions to be answered. How do human beings become immune to S. 
aureus infections? Some have suggested that immunity is sufficiently poor and that the 
recurrence rates of MRSA disease are unacceptably high. Why is this? How can it be 
overcome? These basic questions will also require an NIH initiative. We need new 
programs targeted at understanding how a common commensal pathogen, S. aureus, is 
able to fly under the radar and elude our immune system all too often. 

Finally, as a pediatrician, 1 recognize MRSA as a disease that is more and more difficult 
to treat with increasing rates of invasive disease; my thoughts turn to the development of 
a vaccine. The idea that a universal vaccine directed against S. aureus would be a useful 
strategy to prevent invasive disease has been belied by the belief that the general 
population is not at high risk for invasive infections. The ABC surveillance data change 
that. The rates of disease described by the public health sector authors in the JAMA 
article are among the highest for any invasive bacterial infection for which the general 
population is at risk. Vaccine development must therefore be considered a priority, and a 
directed program should be initiated by the NIH to foster vaccine development 
investigative groups in both industry and academic institutions. 
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1 hope these perspectives are helpful. MRSA is only one of many antimicrobial resistant 
infections plaguing our population. Multiply resistant Acinetobacter and extended 
spectrum B-lactamases also require our attention. At this time they largely remain 
confined to the hospital, but cause too many complications in patients, particularly those 
requiring intensive care. The Infectious Diseases Society of America (IDSA) has an 
Antibiotic Resistance Working Group (of which I am a member) that is working with 
several congressional groups, including the sponsors of the STARR legislation, and a 
new initiative from Senator Durbin’s office to foster the needed global attack on these 
problems. More needs to be done. The CA-MRSA epidemic truly requires an intense new 
effort to achieve control and elimination. We owe our children and adults nothing less. 
Thank you. 
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Antimicrobial Resistance 

It's Not Just for Hospitals 


Elizabeth A. Baucro/t, MD, SM 


M ETHiaaiN-RESlSTANT 57APm'LOCOCCUS.4URt'US 
(MRSA) is a well-known hospital pathogen. 
More lhan 10% of bloodstream infections in hos- 
pitals are due to MRSA, and patients with MRSA 
have worse outcomes lhan lliose with methicillhi-sensilive S 
aureusA- In recent years, identification of MRSA m other- 
wise healthy individuals in the community (community- 
associated MRSA) has become increasingly common. 

Health care-associated and community-associated MRSA 
have different clinical and molecular epidemiology. Health 
carc-associated MRSA is associated with invasive disease, 
health care exposure, and muliidrug resistance. Community- 
associated MRSA has been primarily reported in young, 
healthy mdivichuds with no recent heahh care exposure The 
strains have generally been sensitive to non-p-iaclam an- 
tibiotics, although most have had genes for the Panion- 
Valentine leukocidin and other enferotoxins that may make 
lhe.se .slrain.s more vjrulctn ' ’ Health i.are-associiUed MRSA 
IS typified hy a USAIOO pulsc-hcld clecli opboreiic pauern, 
while USA.300 is the most commonly leporied community • 
associated MRSA pattern in the United States.*^ Complicat- 
ing the issue is that patients can unknowingly be colonized 
with MRSA and therelore have onset of disease away from 
the source of exposure (hence the terms “community on- 
set” or “health care onset'’). Furthermore, molecular .stud- 
ies reveal that either strain can appear in both locations. 

Despite an increase in reports of MRSA, traditionally this 
organism has not been considered of major public health 
significance. Most community outbreaks have involved 
skin or soft, tissue infections, and little has been reported on 
invasive infections originating outside health care settings. 
Few health departments or Jurisdictions have systematic 
surveillance programs for antimicrobial resistance. Of the 
list of reportable diseases in the United Stales, only 3 are 
specifically observed for being caused by antimicrobial- 
resistant organisms (drug-resistant Streptococcus pneumo- 
niae, vancoinycin-intermedlate S aureus, and vancomyem- 
resisianl S aureus). 

Two reports in this issue of JAMA, however, make it dear 
that antimicrobial resistUvUce is an increasing problem out- 
side of hospitals. Klevcii-s and colleagues^ used data from the 
we!l-de-scribed Active Bacterial Core suiweillance networit to 


See also pp 1763 and 1773. 
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estimate the rate of invasive (bloodstream or other sterile site 
isolates) MRSA in the United States in 2005. The rate of in- 
vasive MRSA was an astounding 31.8 per 100 000. To pul this 
number into context, the estimated rate of invasive MRSA is 
greater than the combined rate in 200.5 for invasive pneumo- 
coccal disease (14.1 per 100 000), invasive group A strepto- 
coccus (3.6 per 100 000). invasive meningococcal disease (0.35 
per 100000), and invasive M mj]uenzae (1,4 per 100000),^''* 
Furthermore, Klevens et al report that among 5287 patients 
hospitalized with MRSA during 2005, there were 988 deaths; 
based on these data, the authors estimate that were 18 650 
deaths in patients with invasive MRSA in the United States in 
2005 If their projection is accurate, ihc.se deaths would ex- 
ceed die lota! number of deaths attributable to human immu- 
nodeficiency virus/AlDS in the United States in 2005.*^ 

Invasive MRSA is only the tip of (he drug-resistance ice- 
berg. Another Centers for Disease Control and Prevention 
study found that 6% of community-associated MRSA was 
invasive.*^ In another study. 9% of children ho.spit.alized in 
2003 for commuuily-assoctaied MRSA had invasive c!i.s- 
casc.'"^ Therefore, it appears that the total burden of MR,SA 
may be much greater than what was estimaied in i hi.s .sliuiy 

The report by Pichichero and Casey’^ m this issue of JAMA 
i.s based on a smaller sample size but nonetheless highlights 
the importance of .surveillance for antibiotic resistance and 
strain detection in a community setting. Pichichero and Casey 
documented 9 cases of muhidrug-resisianl S pneumoniae in 
middle car fluid samples from children witli acute otitis media 
occurring after the introduction of the 7-vaiem pneumo- 
coccal conjugate vaccine. All cases were due to serotype 19A 
(a serotype not covered in the vaccine) that was recently 
reported to increase in Alaskan children after the vaccine 
was widely used.'* While it appears that the overall decrease 
in invasive pneumococcal disease still outw^eighs the increase 
in serotype 19A, it is clear that surveillance needs to con- 
tinue for this important pathogen, both for strain type and 
antibioiic resistance. 

There are important limitations to these 2 studies. In the 
study hy Pichichero and CJasey,’^ the total number of cases was 
small, and the cases identified were those with recurrent or 
acute otitis media with treatment failure limited to 1 practice 
in 1 geographic region of the country. Therefore, care must 
be taken in extrapolating these data beyond the confines of 
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ihe cases prescnicd In the siiuly hy Klevens ctal,' thedaiaare 
based on a more robust surveillance system, representing 
approxunaicly 6% of ihc US population, however, community- 
associated MRSA rales in skin infections vary considerably by 
geographic region, and it is unknown whether the surveil- 
lance sites in this report represent the distribution of MRSA 
in the United States. Furtherraorc, there is likely to be mis- 
classification error in aunbuiing ihesourcc of MRSA. The pres- 
ence of a health care nsk factor does not preclude acquisition 
of a community strain of MRSA from exposure in the com- 
munity', yet by surveillance definitions those cases would be 
classified as health care-associated. Moreover, if health care 
risk factors were not recorded in hospital charts, cases clas- 
sified as community-associated might have acquired their MRSA 
from a health care setting or some other unidentified noso- 
comial source, such as a health care worker in the home. In 
addition, mortalit)' data were collected from patient charts, and 
there are no data to firmly establish dial MRSA was the actual 
cause of death. 

With aging of the US population and the increase of com- 
mi.inUy-a5.sociated MRSA, rates ofinvasive MRSA will con- 
tinue to increase unless effective interventions are imple- 
mented. Until a successful vaccine is developed (and the study 
!)y Pichichcro and Casey suggests that vaccines may have 
unintended cons€quencc.s), clinicians and public, health pro- 
fessionals will have to use the tools now available to con- 
trol the spread of this organism, Strategics to prevent MRSA 
infections in hospitals — eg, handwashing, surveillance cul- 
tures, juclloiou.s anliiuotic usc.linuung invasive ileviccs, de- 
colonization, and crivnxHiincntal cleaning- — aic well known 
but imperfectly practiced Strategies to prevent sporadic com- 
munity-associated MRSA are not as well described, al- 
though handwashing, not sharing pensonal ucm.s, and keep- 
ing wounds clean, dry, and covered arc commonly mentioned 
as methods to control outbreak. 

Interestingly, tlie majority (58%) of MRSA cases were among 
patients who had health care risk factors but community on- 
set of disease. The majority of these patients had the USAIOO 
genotype, suggesting a health care origin of the organism. U 
appears that what happens in the hospital does not stay in the 
hospital. Patients are discharged from health care facilities with 
MRSA colonization that likely is often unidentified and only 
later develop invasive MRSA disease. More research is needed 
to determine the nsk factors for developing invasive disease 
after ho.spital discharge and the prevention measures neces- 
saiy to decrease infection. Working vigorously to decrease 
transmission of MRSA in health care facilities may decrease 
both nosocomia! and community-onset MRSA that occurs in 
persons with prior health care exposure. 

The reports in ihi.s issue of JAMA reveal that mfeclions 
with significant antimicrobial -resistant pathogens, the types 
formerly seen only in hospitals, now have on.set in the com- 
muiiuy. Old diseases have learned new tricks. Conse- 
quently, new collaborations between the public health and 
medical coinmuniiics are needed lo identify and control an- 
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tiinicrobia! resistance. It. is not practical for pubiic health 
departments to perform surveillance for MRSA or oihei 
highly prevalent resistant organisms wiihoai a robusi s)'s- 
lem of electronic laboratory reporting. In the meantime, 
populalionsurveillance can be achieved by public health per- 
sonnel working with hospitals and laboratories in their ju- 
risdictions to develop aggregate antibiograms. Clinicians also 
should be encouraged to report to the health dcparlinent 
any new trends in antibiotic resistance that they identify. 

Collaborative research is needed to determine how to con- 
trol healthcare-associated, community-onset MRSA and how 
to prevent community-associated MRSA from entering the 
hospital. Public health personnel and clinicians should com- 
bine efforts to ensure judicious antibiotic use. Additional 
resources may be needed to monitor and enforce infection 
control in health care facilities. For instance, in California, 
restaurants are routinely inspected more frequently (once 
per year) than nursing homes (once every 2 years), hospi- 
tals (once every 3 years), or physicians’ offices (never). To 
be serious about controlling nosocomial disease and anti- 
biotic resistance will require cleaning up ihe source. 
Financial Olsciosures: None reported 
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Invasive Methicillin- Resistant 
Staphylococcus aureus Infections 
in the United States 


Context As the epidemiology of infections with methiciiim-resistant Staphylococ- 
cus aureus (MRSA) changes, accurate information on the scope and magnitude of MRSA 
infections In the US population is needed. 

Objectives To describe the incidence and distribution of invasive MRSA disease in 
9 US communities and to estimate the burden of invasive MRSA infections in the United 
States in 2005. 

Design and Setting Active, population-based surveillance for invasive MRSA in 9 
sites participating In the Active Bacterial Core surveillance (ABCs)/Emerging Infec- 
tions Program Network from July 2004 through December 2005 Reports of MRSA 
were investigated and classified as either health care-associated (either hospital- 
onset or community-onset) or community-associated (patients without established health 
care risk factors for MRSA). 

Main Outcome Measures Incidence rates and estimated number of invasive MRSA 
infections and in-hospital deaths among patients with MRSA in the United States in 
2005; interval estimates of incidence excluding 1 site that appeared to be an outlier 
with the highest incidence, molecular characterization of infecting strains 
Results There were 8987 observed cases of invasive MRSA reported during the sur- 
veillance period. Most MRSA infections were health care-associated’ 5250 (58.4 %) 
were community-onset infections. 2389 (26.6%) were hospital-onset infections; 1 234 
(13.7%) were community-associated infections, and 114 (1 ,3%) could not be classi- 
fied. In 2005, the standardized Incidence rate of invasive MRSA was 31.8 per 100 000 
(interval estimate, 24.4-35.2) incidence rates were highest among persons 65 years 
and older (127.7 per 100000; interval estimate, 92.6-1 56.9), blacks (66,5 per 100000; 
interval estimate, 43.5-63.1), and mates (37.5 per KWOOO; Interval estimate, 26.8- 
39.5). There were 1598 In-hospital deaths among patients with MRSA infection dur- 
ing the surveillance period. In 2005, the standardized mortality rate was 6.3 per 1 00 000 
(interval estimate. 3.3-7.5). Molecular testing identified strains historically associated 
with community-associated disease outbreaks recovered from cultures in both hospital- 
onset and community-onset health care-associated infections in all surveittance areas. 
Conclusions Invasive MRSA infection affects certain populations disproportion- 
ately. It is a major public health problem primarily related to health care but no longer 
confined to intensive care units, acute care hospitals, or any health care institution. 
JAMA. 2007.298(15).1763-1771 www )ama com 
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ported among injecting drug 
users in Detroit in 198H and 
then associated with the deaths 
of 4 children in Minnesota and North Da- 
kota in 1997,^ community-associated 
methicillin-resistant Staphylococcus au- 
reus (MRSA) has become the most fre- 
quenl cause of skin and soft tissue in- 
fections presenting to emergency 
departments in the United Slate.s.^ Al- 
though community outbreaks of MRSA 
m diverse populations, including Ameri- 
can Indian and Alaska Natives,'* sports 
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prison inmales/ and child care 
attendees,'^ usually involved skin dis- 
ease, MRSA also can cause severe, soiue- 
tinies Faial i[i\asi\X' disease," '^ 

Studies of the emergence of commu- 
nity-associated MRSA disease over the 
past decade deieriumed that isolates 
causing communuy-associated and 
health care-associated MRSA infec- 
tions were distinct.'® Isolates from the 
community were susceptible to most 
non-p'lactain antimicrobial agents,'® 
carried staphylococcal cassette chro- 
mosome type and frequently en- 
coded the dermonecrolic cytotoxin 
known as Panton-Valentine Icukoci- 
din. The strain most often isolated in 
communiiy outbreaks was pulsed- 
field type U5A-300.'^ Other strains of 
community origin include USA400, 
USAiOOO, and USAHOO.'^ In con- 
trast, strains most frequently associ- 
ated with MRSA infections in health 
care settings were USAIOO, USA200, 
and less often, USA500'®; these tradi- 
tionally have been multidrug- 
resrsfant and have earned staphylococ- 
cal cas.setU‘. chiomosome type II 
In hospitalized patients, MRSA ha.s 
been a problem since the 1960s''’; ap- 
proximately 20% of bloodstream infec- 
tions in the hospital selling have been 
caused by 5 aureus.-® The proportion of 
hospital-onset S flureu.s infections that 
were melhicillin-resisiant reached 
64.4% in US intensive care units in 
2003.^' In the hospital, MRSA infec- 
tions are associated with greater lengths 
of stay, higher mortality, and in- 
creased costs. Although more re- 
cently there has been increased surveil- 
lance activity for invasive MRSA 
infections in the community, surveil- 
lance for MRSA bloodstream infec- 
tions in the United Stales traditionally 
has been limited to hospital-onset (ie, 
no.soconiia!) disease.-®'^-' 

As the epidemiology of MRSA dis- 
ease change.s, including both commu- 
nity- and health care-associated dis- 
ease, at curaic infonnation on the scope 
and magrufitde of the burden of MRS.A 
disease in ihc US population is needed 
to set pnoritic.s for prevention and con- 
trol. In this report we describe the in- 


cidence and distribution of invasive 
MRSA disease in 9 US communities and 
use these results to estimate the bur- 
den of invasive MRSA mfccuons in the 
United States. 

METHODS 

Surveillance Methodology 
and Definitions 

The Active Bacterial Core surveillance 
system (ABCs) is an ongoing, popula- 
tion-based, active laboratory surveil- 
lance system and is a component of the 
Emerging Infections Program (EIP) of 
the US Centers for Disease Control and 
Prevention (CDC). From July 2004 
lhroug)i December 2005, 9 EIP sites con- 
ducted surveillance for invasive MRSA 
infections. A site number was assigned 
in descending order of population size' 
site 1, the stale of Connecticut (esti- 
mated population, 3.5 million); site 2, 
the Allania, Georgia, metropolitan area 
(8 counties; estimated population, 3.5 
million); site 3, the San Francisco, Cali- 
fornia, Bay Area (3 counties; estimated 
pojHilalion, 3.2 million), site 4, the Den- 
ver, Colorado, ineiropolilan area (5 
counties, C5timat(?d |X)pulatjon, 2.3 mil- 
lion), .sue 5, the Portland, Oregon, met- 
ropolitan area (3 counties; estimated 
population, 1.5 million); site 6, Mon- 
roe County, New York (estimated popu- 
lation, 733 000); site 7, Baltimore City, 
Maryland (estimated population, 
636 000); site 8, Davidson County, Ten- 
nessee (estimated population, 575 000); 
and site 9, Ramsey County (St Paul area), 
Minnesota (estimated population, 
495000). The total population under 
surveillance in 2005 was an estimated 
16.5 million, or approximately 5.6% of 
the US population. Surveillance sites 
were similar to the US population in the 
distribution by male sex (49.2% and 
49.3%. respectively); however, surveil- 
lance sites had a lower frequency of 
whites (72.7% and 81.0%, respec- 
tively) and of persons 65 years and older 
(10.8% and 12.4%, respectively). 

ABCs case finding was both active 
and laboratory-based. Clinical micro- 
biology laboratories m acute care hos- 
pitals and all reference laboratories pro- 
cessing sterile site specimens for 


residents of the surveillance area were 
contacted regularly for case identifica- 
tion, In hospitals without computer- 
ized microbiology data, surveillance 
personnel telephoned designated mi- 
crobiology laborntoiy contacts regu- 
larly to identify new cases and request 
Isolate submission. Where microbiol- 
ogy data w'ere computerized, elec- 
tronic line listings of all MRSA iso- 
lated from normally sterile sites were 
received on a monthly basis by sur\'eil- 
lance staff, which investigated each po- 
tential case to confirm residency sta- 
tus, presence of infection, demographic 
characteristics, and underlying ill- 
ness. The burden of dise'ase can be es- 
timated by this surveillance method 
using census data and the surveillance 
site-spccilic incidence rates and age-, 
race-, and .sex-adjusted incidence rales 
pooled across all surveillance sites. This 
infrastructure is the same as that used 
for estimated incidence and disease bur- 
den for bacterial meningitis^'' and in- 
vasive infections with Streptococcus 
pneuinofilaf 

Gasc reporting and isolate collec- 
tion were determined to be surveil- 
lance acliviiie,s at the CDC, in addi- 
tion, each of the 9 participating 
surveillance sites cvaliunccl the proto- 
col and either deemed it a surveillance 
activity (eg, that involving a report- 
able disease) or obtained institutional 
review board approval with a waiver of 
informed consent. 

A case of invasive MRSA infection 
was deHned by the isolation of MRSA 
from a normally sterile body site in a 
resident of the surveillance area, in- 
cluding residents institutionalized in 
long-term care facilities, prisons, etc. 
Normally sterile sites included blood, 
cerebrospinal fluid, pleural fluid, peri- 
cardial fluid, peritoneal fluid, joint/ 
synovial fluid, bone, internal body site 
(lymph node, brain, heart, liver, spleen, 
vitreous fluid, kidney, pancreas, or 
ovary), or other normally sterile sites. 
Cultures designated as “fluid" were in- 
vestigated as potentially .sterile cul- 
ture site.s, cultures designated as "tis- 
sue’’ with no specification onoriginal 
source were not mvestigated. 
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Table 1. Definitions Used for Epidemiologic Classi-fication of invasive Methidilin-Resistant 
Staphylococcus aureus (MRSA) Infections 

Classific^on 

Definition 

Heatai care-assocBted 
Ccrnnunty-onset 

Cases with at least 1 of the following heafth care nsk factors; (1) 
fXQsencsof an nvasve cie'4ce at tifne of admKssion, (?) hisrof/ 
of MRSA infection or coioneatton, (3; hislcry of surgery, 
hos^Mialization. dialysis, or residence bi a bng- tetrn care facdsiy 
m [xeJKXts 12 mo preceding cultu'e date 

Hospitai-onset 

Cases with positive ajfture result from a normally sterile site 
cdMained >48 h after hospitai admission These cases might 
also have si of the oommunitv-onset risk factors 

Corrmxrty-assoceted 

Cases wth rw documented community-onset healtti care nsk factor 


Personnel in each ElPsile abstracted 
data from medical records from hospi- 
tal and clinic visi ts using a sLandaixl case 
report form Infonnation on the follow- 
ing health care risk factors for MRSA was 
collected' culture obtained more than 48 
hours alter admission, presence o! an in- 
vasive device {eg, vascular catheter, gas- 
tric feeding tube) at time of admission 
or evaluation; and a history of MRSA in- 
fection or colonization, surgery, hospi- 
talization, dialysis, or residence in a long- 
lerm care facility in the 12 months 
preceding the culture. Cases could have 
more than 1 health care risk factor. For 
this analysis, wc used health care risk fac- 
tor information to classify cases into mu- 
tually exclusive groups (those witii health 
care-associated and community- 
associated infections) justified previ- 
ously’** and consistent with other stud- 
ies (Table Health care- 

associated infections, in turn, -were 
classified as either community-onset 
(cases with a health care risk factor but 
with a culture obtained =548 hours af- 
ter hospital admis-sion) and hospital- 
onset (cases with culltirc obtained >48 
hours after admission, regardless of 
whcthei they also had other health care 
risk facior.s) Cominunity-associatcd 
ca,se.s were those without documenied 
health care rtsk factors. 

Surveillance personnel also col- 
lected demographic (including race), 
clinical, and outcome (hospital death or 
discharge) information on each case 
from the initial ho.spitaIization. Mortal- 
ity was collected from the patient rec- 
ord and represented crude, in-hospital 
deatlis only. Race was collected from in- 
formation available in the medical rec- 
ord. Cases -W'erc considered to have a di- 
agnosis of bacteremia, pneumonia, 
cellulitis, osteorayeUtis, endocarditis, 
septic shock, or other infection, if there 
was documentation of such a diagnosis 
in the medical record, regardless of tlie 
source of the isolate. Cases could have 
more than I clinical diagno.sis. Bactere- 
mias iiKh.uic'J those classified as pn- 
man', secondary, and not specified Use 
of up to 4 atiiirnicrobui! agents was re- 
corded, but ail such agents reflected only 
imtvai erapivicai tlierapy and did not m- 


clude dose, duration, therapeutic 
changes, or procedures (eg, draining, 
surgical therapy). Concordant empiri- 
cal therapy was defined as receipt of any 
antimicrobial agent to which the iso- 
late was susceptible by laboratory test- 
ing and that was documented in the 
medical record. Recurrent invasive 
MRSA was defined as a positive culture 
result obtained from the same case 30 
days or more after the niilial culture. 

Isolate Coiieetion and Testing 

Laboratories identified by the fMP sue 
wcut asked to submit isolates fr<»in in- 
vasive MRSA infecuons. Of 123 labo- 
ratories serving lesKlenis of the sur- 
veillance areas, 48 (.39%) contributed 
i.solales. All isolates were sent to the 
CDC for identification, selected test- 
ing, and storage. In situations in which 
more than I isolate was available from 
a single case, the protocol selected I iso- 
late, preferably from a nonblood ster- 
ile site. Isolates were prioritized for test- 
ing a.s follows: within each geographic 
site, all nonblood isolates and the sub- 
sequent submitted blood isolate were 
selected; then, among blood isolates, 
those from cases wilha diagnasis other 
than uncomplicated bacteremia were 
selected. Testing included conrirma- 
tion of S aureus identification using 
catalase and Siaphaurex (Rcmcl Eu- 
rope Ltd, Darlford, United Kingdom) 
agglutination tests and lube coagulase 
if necessary, as well as description of 
morphology' on nonselective blood agar, 
confirmation of oxacillin resistance by 
the broUi microdilution method,'** and 
pulsai-field gel eiectrophore.sis (PFGE) 
using the restriction endonuclease 


Smell. PFGE patterns were analyzed 
using BtoNumerics version 4.01 (Ap- 
plied Maths, Austin, Texas) and 
grouped into pulsed-field types using 
Dice coefficients and 80% rejatedness, 
as previously described.*** PFGE test- 
ing was conducted at the CDC and at 
the reference centers in Colorado. Con- 
necticut, Georgia, Minnesota, and Or- 
egon. All PFGE patterns were entered 
into a single database lor analysis. 

Statistical Analysis 

We selected cases reported from July 
2004 through December 2005 to de- 
scribe epidemiologic, drnica], and nii- 
erobiological characteristics, Wc in- 
cluded only cases reported from Januai 7 
tiirough December 2005 for the an- 
nual 2005 incidence rate calculations. 
Recurrent cases were excluded from in- 
cidence calculations. We used US Cen- 
sus Bureau bridged-race vintage post- 
census population estimates for 2005, 
provided by the National Center for 
Health Statistics for surveillance area 
and national denominator values. 

Because the surveillance sites var- 
ied in the distribution by age and race, 
for national estimates of burden of di,s- 
e^e we multiplied the aggregate age-, 
race-, and sex -specific rates of disease 
in the surveillance areas by the. age, race, 
and sex distribution of the US popula- 
tion for 2005. Because 1 site (site 7, Bal- 
timore City) reported an excessively 
high incidence of infection, we calcu- 
lated interval estimates for the age-, 
race-, and sex-adjusted incidence rates 
and estimated burden as weil. This was 
performed by creating a lower bound 
by pooling data from the 3 EIP sites 
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Table 3. Observed Incidence Rates of Invasive Methjciiftn-ResistantSiaphyiococcusaufeuj (MRSA) by Active Bacteria! Core Surveiliance Site 


and Epidemiologic Classification, 

United States, 2005® 








incidence per 1 00 OOO 






Health Care-Associated 

! 

Surveillance Site No. {1003000)“^ 

No. of Cases 

Community-Associated 

Community-Onset 

1 

Hospital-Onset 

Total 

1 {Connecticut} 

952 

27 

15 6 

84 

27 1 

2 (Atlanta, GA, iTietropolifan area) 

1165 

5 1 

16 7 

10 3 

33 0 

3 (San Francisco, CA, Bay Area) 

936 

45 

15.9 

7,7 

29,2 

4 {Denver, CO, metropolitan area) 

480 

28 

12.3 

60 

21,2 

5 (."ortland, OR, irietrcpoiitari area) 

305 

4.7 

11 4 

36 

198 

6 (Monroe County, NY) 

307 

2.7 

22.2 

16.8 

41 9 

7 (Baltimore City, MD) 

742 

29.7 

62.9 

19.7 

116.7 

a (Davidson County, TN) 

306 

6.8 

30 4 

13,9 

53.0 

9 (Ramsey C^ounty, MN) 

95 

1.6 

11,S 

6.1 

19,2 

^ EpidoiTiiologic classification ot disease consisted of health care-assocaated (either hospitat-onset case 

s with a cultufO coBeefed >40 ri after hospital adrnission o 

■r community- 


onset cases wrtti health care nsk factors but a cuitwo coWected -240 h after hospital admisaon) and commur^ty-associated casus (no haalth care nsk factors) 
numbers were assigned in clescer>cing order of popiJatton see 


Table 3, Estimated Incidence Rates of Invasive MethiciHin-ResistantSfaphy/ococcosaureus 
infections by Race, Active Bacterial Core Surveillance, United States, 2005 



Incidence per 100000 

Age, y 

No. of Cases 

White 

Plack 

Other 

<1 

60 

149 

65.9 

14.2 

1 

9 

3.7 

59 

0 

2-4 

18 

1 9 

60 

0 

5 ! 1 

47 

0? 

48 

0 4 

10-34 

434 

7 3 

291 

32 

35-49 

toa? 

16 1 

84 9 

63 

60-64 

1327 

351 

127 b 

158 

is65 

2308 

1180 

253 8 

67 0 

Total (mtorvat estimates)' 

5287 

27 /(21 9-324) 

66 5(43 5-63 1) 

104(107 16.4) 

^ Interval estimates for the overall incidence by race were c^cuialod for the lower bour>d by pooling data from the 3 
surveillance silos reporting the lowest incidence rates; for fhe upper bound, by podirig data from the 3 sites report- 
ing the highest rates, excluding data frotn site 7 (B^irr>ofe Oily). whKii reponeo tatcessiveiy high rates These race- 
specific mterv^ estimates are adjusted by age and sex 


with lowest overall incidence (sites 4, 
5, and 9) and an upper bound by pool- 
ing data from the 3 EIP sites with high- 
est overall incidence (sites 2, 6, and 8), 
excluding site 7. Because data from site 
7 were excluded from the interval es- 
timates, there are occasions when the 
intervals do not include the overall rate. 
Confidence intervals are based on the 
properties of a sampling distribution 
and cannot be calculated with our data 
because our surveillance areas cap- 
tured all cases, not a sample. We tested 
differences in proportions of descrip- 
tive characteri.sncs using Analyses 
were perlormed using SAS vereion 9. 1.3 
(SAS Insulate Inc, Cary. North Caro- 
lina). 


RESULTS 

Incidence of Invasive AAR5A 

There were 8987 observed cases of in- 
vasive MRSA reported from July 2004 
through December 2005. Most were, 
health care-associated, with 5250 
(58.4%) community-onset infections, 
2389 (26.6%) hospital-onset infec- 
tions, 1234 (13.7%) community- 
associated infections, and 114 (1.3%) 
that could not be classified. 

Unadjusted mddence rates of all types 
of invasive MRSA ranged between ap- 
proximately 20 to 50 per 100 000 in most 
.ABCs sile-s but were noticeably higher tn 
1 site (site 7, Baltimore City) (TABLE 2). 
The rale of invasive community- 
associated MRSA was less than 3 per 


1 00 000 in 4 sites and approximately 5 
per 100000 in 3 sites. Incidence rales 
were consistently higher among blacks 
compared vnlh whites in the various age 
groups (Table 3). Adjusting for age, race, 
and sex, the standardized incidence rate 
of invasive MILSAfor calendar year 2005 
was 3 j 8 per 100 000 pereons (Table 4) 
The overall interval esLimaie after exclu- 
sion of the outlier site (site 7) wa.s 24 4 
to 35.2 per 100 000. 

The rate of health care-associatcd, 
conimumiy-onsel infections (17 6 ])e.r 
100 000; interval estimate. 14.7-18.2) 
was greater than either health care- 
associated, hospital-onset infections (8.9 
per 100 000; interval estimate, 6.1- 
il.8) or community-associated infec- 
tions (4,6 per 100 000; interval esti- 
mate, 3.6-4.4). Standardized incidence 
rates overall were highest among per- 
sons 65 years and older (127.7 per 
100 000; interval esLimate, 92.6-156.9), 
blacks (66.5 per 100 000; interval e-sli- 
male, 43.5-63.1), and males (37.5 per 
100 000; interval estimate, 26.8-39.5) 
(Table 4). Rateswere lowest among per- 
sons aged 5 to 1 7 years (1.4 per 100 000, 
interval estimate, 0-8-1. 7). 

The standardized mortality rate was 
6.3 per 100 000 (interval estimate, 
3. 3-7. 5) overall, and was higher 
among persons 65 years and older (35 3 
per 100 000; interval esUtuaie, 18.4- 
44.7), blacks (10.0 per 100 000, inter- 
val estimate, 5. 7-9. 9), and males (7,4 
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per 100 000; Interval estimate, 3.7- 
8.9) (Table 4). Among persons with 
MRSA, mortaiiiy for health care- 
associaied, community-onset infec- 
tions was higher (3.2 per 100 000; in- 
terval estimate, 1 .7-3,7} than for health 
care— associated, hospital-onset infec- 
tions (2.5 per 100 000; interval esti- 
mate, 1. 2-3.1) or for community- 
associated infections (0.5 per 100 000; 
interval estimate, 0 3-0.6). 

There were 5287 infections re- 
ported in the surveillance areas dur- 
ing 2005; after adjusting for age, race, 
and sex to the US population, we esti- 
mated that 94 360 (interval estimate, 
72 850-104000) patients had an inva- 
sive MRSA infection. There were 988 
reported deaths, which we estimated 
were 18 650 (interval estimate, 10 030- 
22 070) in-hospital deaths subsequent 
to invasive MRSA infections in the 
United Slates (Table 4), 

Pooled among all sites, we looked at 
the frequency of reports over the 18- 


month penod from July 2004 through 
December 2005. The number of cases 
reported per month ranged from 443 
m August 2004 to 541 in September 
2005. Among all cases reported tn the 
IS-month period, the percentage with 
community-associated infections 
ranged from 4 2% in April 2005 to 6.6% 
in July, August, and October 2005. 
When limiting the evaluation to only 
the 172 community-associated pneu- 
monia reports, there was no apparent 
clustering by season (data not shown) . 

Established MRSA Risk Factors 
and Spectrum of Disease 

Apart from community-associated cases 
which, by definition, had no estab- 
lished health care risk factors for MRSA, 
4105 of 5250 (78.2%) cases with health 
care-associated, community-onset in- 
fections and 1993 of 2389 (83.4%) cases 
with health care-associated, hospital- 
onset infections bad more tlian 1 health 
care risk factor for MRSA documented 


in medical records. The most com- 
mon health care risk factors among 
cases with communip-onsel infec- 
tions and hospital-onset inlcclions were 
a history of hospitalization (76.6% and 
57 7%, respectively), history of sur- 
geiy (37.0% and 37 6%), long-term- 
care residence (38.5% and 2 1. 9%), and 
MRSA infection or colonization (30.3% 
and 17.4%) 

Of the 8792 case.s with complete in- 
Ibrmalion, the clinical syndrome asso- 
ciated with invasive MRSA disease in- 
cluded bacteremia (75.2%), pneumonia 
(13.3%), cellulitis (9.7%), osteomyeli- 
tis (7.5%), endocarditis (6.3%) , and sep- 
tic shock (4.3%). Almost all cases (8304 
[92.4%il) were hospitalized, 1598 
(1,7.8%) of all cases died during hos- 
pitalization, and 1162 (12.9%) devel- 
oped recurrent invasive infections. 
Cases with endocarditis had a high fre- 
quency of recurrent infections (106 
[19.3%]). Clinical outcome was re- 
corded for 8849 cases (98%). Crude 


Table 4. Numbers and Incidence Rates of Invasive Methiciliin-Rcststanl Staphylococan aiiiGUi (MRSA) infections and Deaths, by Selected 

Demographic Characteristics and Epidemiologic Classifications, Active Bacteriaf Core Sun/cillance, Uni ted St a tes, 20 05'* 

Invasive MRSA Infections invasive MRSA Deaths 


Incidence per lOO 000 incidence per 1 00 000 

1 r 1 

Health Care- Health Caro- 

Associated Associated 


Demographic 

Actual 

No. 

Estimated 

No. 

Community 

Community- 

Onset 

Hospital- 

Onset 

Total 

Actual 

No. 

Estimated 

No. 

Community 

Community- 

Onset 

Hospital- 

Onset 

Total 

Sex 

Male 

X66 

54 790 

6,1 

20.6 

10.1 

37.5 

571 

10840 

08 

3,9 

2.7 

7,4 

Female 

2220 

39 360 

3.2 

14.7 

7.9 

26.3 

417 

7020 

03 

2,6 

22 

52 

Age, y 
<1 

60 

950 

3.5 

47 

14 7 

23.1 

5 

80 

0 

0,3 

1,6 

2.0 

1 

9 

160 

29 

00 

1 0 

3.8 

0 

0 

0 

0 

0 

0 

2-4 

18 

290 

0.8 

1.0 

0.6 

2.4 

1 

10 

0 

0 

01 

0.1 

5-17 

47 

730 

06 

04 

03 

14 

3 

60 

0 

0 

01 

01 

18-34 

434 

7050 

3.2 

42 

24 

10.1 

31 

460 

01 

02 

03 

07 

35-49 

1082 

16100 

6.3 

11.9 

5.3 

24,3 

92 

1400 

04 

08 

09 

21 

50-64 

1327 

22120 

6,7 

23,9 

121 

43.9 

224 

3640 

09 

32 

29 

7 2 

VS65 

2303 

46970 

39 

78 2 

391 

127 7 

632 

13000 

2 I 

197 

134 

35 3 

Race 

\A/hite 

2716 

6659Q 

38 

15.3 

81 

27.7 

596 

14270 

04 

3.1 

24 

5.9 

Black 

1794 

25980 

109 

37 2 

16 6 

665 

263 

3900 

0.2 

4.8 

3 7 

100 

Ottier 

139 

1790 

1 6 

54 

33 

10.4 

30 

480 

0,1 

1.3 

1 2 

28 

Total {interval 
estimates! 

62R7 

94 360 
P2S50- 

4 6 
!36- 

4 4) 

176 
i14 7- 
1821 

89 

{Gi- 

na) 

31 8 
{24.4- 
352) 

988 

18650 
{10050- 
22 100) 

Q.5 
{0 3- 
0 6) 

32 
(1 7- 
3 7) 

2 5 
(1 2- 

3 1! 

63 
(3 3- 

^llpideniioiogict 
cases with he? 
cases ?!rid 91 

lassilicalion of ftsease conasied oi ne.alttica'e-assotaate(J^iier NDS|3^ons« cas^ vwlh a rxiUire collGCted r-m noars after hospits admission or cornmurnty-onsel 
ithcare risk factors but a cuiPure c<SiGCieci s;48 hours after fospitj^acimissior^ and ccsnmurrtyassociatecl cases fJxise with rrohDcdthcarD ask factor.s) Tiiere were 638 
Jesihs wild uniino'vv.'i race 
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mortality varied by MRSA-related di- 
agnosis, with high rates observed 
among cases with septic shock (55.6%) 
and pueamoaui (32.4%), low raie.s 
among tliose wilh cellulitis (6.1%), and 
moderate rates among those with bac- 
teremia (JO 2%) or endocarditis 
(.19.3%). The proportion of cases pre- 
senting with each major clinical con- 
dition varied between epidemiologic 
classifications (TabTF 5). Compared 
with the distribution of syndromes 
among cases with community- 
associated infections, bacteremia was 
more common, and cellulitis and en- 
docarditis were significantly less com- 
mon, among each of the cases with 
health care-associated infections. 


Empirical therapy was documented 
for 5730 of the 8987 cases (63.8%). 
Overall, 4720 cases (82.4%) received 
concordant empirical therapy. Dilier- 
ential outcomes based on discordant 
therapy were not evaluated, since re- 
quired data such as dose, duration, 
therapy changes, and adjunctive 
therapy were not abstracted. Receipt of 
concordant therapy was slightly low'er 
among cases with community- 
associated infections compared with 
those having health care-associated in- 
fections either of community onset 
(80. 1% vs 82.9%, respectively; P=.03) 
or hospital onset (80.1% vs 86.0%, 
P<.001). Vancomycin was the antimi- 
crobial agent most frequently used for 


empirical therapy (75%), followed by 
semisynlhetic penicillins (28%) and 
fluoroquinolones (26%). Similar pro- 
portions ol cases W'crc prescribed mono- 
therapy (31 .3%), therapy with 2 anti- 
microbials (37.9%), oi therapy with 
more than 2 antimicrobials (30 9%) 

Pulsed-Field Typing 

PFGE results were available for 864 of 
the 1201 (71.9%) isolates received from 
8 of the 9 ABCs sites (isolates were not 
available from site 7); these results rep- 
resent 11.3% of the 7648 cases re- 
ported from these 8 sites (Table 6). Of 
these results, 81.6% were from blood 
cultures, 4.7% from bone, 4.8% from 
synovial fluid, 1.9% from pleural fluid, 
1.5% from peritoneal fluid, and the re- 
maining5,5% from other normally ster- 
ilesilcs; this culture site distribution is 
similar to the distribution of culture 
-sites reported among all 8987 cases. Iso- 
lates tested were associated with all of 
the major clinical conditions previ- 
ously described, including uncompli- 
cated bacteremia (69 8%), pneumonia 
(19,3%), cellulitis li 1.3%), osteomy- 
elitis ( 10.4%), endocarditis (8.5%), and 
septic shock (.5 0%). 

USA300 was the strain type identi- 
fied for 100 of 150 (66.6%) isolates 
from community-associated cases 
and also was found among 108 of 
485 (22,2%) Lsolates from health 
care-associated, community-onset 
cases and among 34 of 216 (15.7%) 
health care-associated, hospital- 
onset cases (Table 7). Also, 35 of 
150 (23.0%) isolates from 
community-associated cases were 
USAIOO. In contrast, other strains of 
community origin (US A 400, 
USAIOOO) were rare, accounting for 
only 3 of 150 (2,0%) isolates from 
community-associated cases, perhaps 
reflecting that the,se isolates all come 
from normally sterile sites and not 
skin abscesses, where these strain 
types have often been reported. 
US.MOO and USA300 were the pre- 
dominant pulsed-field types in each 
suiveiliancc sue, with ihe exception 
of site 1 (state of Connecticut) 
(Table 6). 


Table 5. Number and Percentage of invasive Methicillin-Resistant Staphylococcus aureus 
Infections by Ciinicat Condition and Epidemioiogic Classification. Active Bacteria! Core 
Surveillance, United States, July 2004-December2005® 

Health Care-Associated, 

No. (%) 


Condition^ 

Community- 
Associated 
(n = 1226) 

Community- 
Onset 
(n = 5191) 

HosfHtal- 
Onset 
(n = 2375} 

Total, No. 
(N = 8792)' 

!'?ac:terf-'(T)ici 

79B m 1) 

4019(77 £)“ 

616(li.V 

1794 (75 5)® 

6611 

Pneiurnonta 

1/2(M 0) 

383(161) 

1171 

Cetiutitis 

278 (22 7) 

456 (8 8)« 

114(4 8}® 

848 

Osteoniyeliits 

99 (8 1) 

415(0 0) 

nPieoi'i 

656 

Enclocarditi-s 

155(12 6) 

341 (6C)« 

60 (2 5)'“ 

556 

Sef;*tic sl'tock 

46 {3 8) 

?33 (4 5) 

99(12) 

378 


*^£pidemiologtc dasstficatiun ol cJisease consisteo of health care-assoaaieo iertrief hospitai-onsel cases with a ait^re 
collected >4Sh after hospital admissiori or community-onsot cases w«th noaBh care nsk tactorsbutacUtute col- 
lected S40 h after hospital arimssion) and commimty-associated cases {those wth no health caro ri3f< factors) 
Cases could have si clinical syndrome 

8Q07 observed cases with nvaave metheillm-resistant Stopl^ylococcijs aureijs. 114 (l.3%)coiJd not be classi- 
fied and 81 had missing conclitton 
,05. 

®P < 01 , aK oorrparisons use community-associated as the referent category 


Table 6. Number and Percentage of Pulsed-Ficid Types USA100 and USA300 of 
Methicillin-Resistant Staphylococcus aureus isolates, Active Bacterial Core Surveillance Sites. 
United States, 2005® 


isolates at Each Site, No. {%) 

No. of r — ' I 


Surveillance Site No. (Location}'’ 

Cases 

Isolates 

USAIOO 

U8A3(K) 

Other 

1 (Connecticut) 

1583 

142(90) 

109(76.8) 

5(3.5) 

28(19-7) 

2 (Atlanta, GA, meiropolitan area) 

1995 

134(67) 

36(268) 

64(47 8) 

34(254) 

3 (San Francisco, CA, Bay Area) 

1604 

141 (3 8) 

66 (46 8) 

53(37.6) 

22 (15 6) 

4 (Denver, CO. metropolitan area) 

805 

85(106) 

68(80.CO 

14(16.5) 

3(3 5) 

5 (Portland, OR. melccpolitan area) 

562 

175(31 1) 

83(47 4) 

77 (44 0) 

15(86) 

6 (Monroe County, NY) 

546 

81 (14 8) 

61(753) 

13(16.;S 

7(86) 

7 (Davidson Counly, IN) 

423 

40(95) 

23(57 5) 

15(37 5) 

2(50) 

9 (Ramsey ColaiIv. MNi 

1.30 

66 (50 8) 

54(81 1) 

11 (16 7) 

1(15} 

Toial 

7648 

S64 (1 1 3) 

600 (6 5) 

252 (3.3) 

112(1 5) 


®teol.3tes not avalaWft from .“tile 7, so total does r>of mciiicte 1339 cases leported frem that ®e 
numbei'i wsro in flesnenuhna oteto' of pc^xfe'ioo -y -s 
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Table 7. Pulsed-Field Gel Electrophoresis Type of MethScillin-Resistant Staphylococcus aureus 
Isolates Cultured From Invaswe Sites, by Epidemiologic Case Classification, Active Bactenal 
Core Surveillance. July 20Q4-December 2()05 (n = 864)'* 

" no7{%) 


Community-Onset 


Pulsed-Field 

Type 

Hospital- 

Onset 

Health Care- 
Associated 

Community- 

Associated 

Unknown 

Total 

USA100 

160(74) 

303(62) 

35 (23) 

2 (! 5 ) 

500 (58) 

USA200 

5(2) 

9(2) 

0 

0 

14 ( 2 ) 

USA3O0 

34 (16) 

108(22) 

100(6?) 

10 {77! 

252 (29) 

USA400 

1 (<1) 

4(1) 

1 (<1) 

0 

6{<1) 

USA500 

9(4) 

30(6) 

4(3) 

0 

43(5) 

USA600 

i(<1) 

4(1) 

0 

0 

5(<1) 

USA700 

0 

0 

1(<1) 

0 

1 (<1) 

USA800 

0 

6(1) 

1 «1) 

0 

7(1) 

U3A1000 

0 

3(1) 

2(2) 

0 

5(<1) 

Iberian 

4(2) 

6(1) 

3(2) 

U8) 

14 (2) 

Not lypeat^*^ 

2(1) 

12(2) 

3(2) 

0 

17(2) 

Tolal 

216 

485 

150 

13 

864 


'^EptdemHSo^dasaflcslion of disease ccnsisSed erf health carc-afssciciated {either hospital- onset cases with a culture 
coHecled >48 h afte* hospital ac^nsaon w community-onset cases wuh ooaltn care nsk tactoi s but a culture col- 
lected <48 h after hospitai a*nission) and community-associated cases (tliose with no health care nsk tactoroj 
^Smal pulsed-fidd get olw^rophoresis was succassfirf in giving these isoiatos a pattei n number, but numbe's 
wo Q outside of the 80% sfmrfaily ran^ 


COAAAAENT 

These data represent the first US na- 
tionwide esinnaiesol the burden ol in- 
vasive MRSA disease usingpopulaiion- 
based, active case finding. Based on 
8987 obseiTed casc.s of MRSA and 1 59R 
in-hospital deaths among patients with 
MRSA, we estimate that 94360 inva- 
sive MRSA infections occurred in the 
United States in 2005; these infections 
were associated with death in 18 650 
cases. The standardized incidence rale 
of invasive MRSA for calendar year 2005 
was 31.8 per 100 000 persons. The in- 
cidence of other important invasive 
pathogens in 2005, such as invasive in- 
fections with S pneumoniae or Hae- 
mophilus injluenzac, ranged from 14.0 
per 100 000 to less than 1 per 1 00 000, 
largely due to the availability and suc- 
cess of vaccination.''’^^ 

The estimated 94360 infections is 
larger than the estimate from a recent 
study using ho.spital cUscharge-codcd 
data; in 2000, the CDC estimated that 
there were 3 1 440 liospitalizations for 
MRSA bacteremias (ie, septicemia) in 
the Vlniied Slates.'" Some ol the dis- 
crepancy may relate to a more inclu- 
sive definuion of invasive disease m our 
study and to the limuaiions inherent in 
discharge coded data Of the e.sti- 
mated 94 360 infections Ironi this study, 
75.2% were bacteremias, and 26.6% 
were of hospital onset; thus, our esti- 
mates would yield approximately 
18 900 MRSA. hospital-onset bactere- 
mias. In 2002, the CDC estimated that 
there were 248 678 hospital-acquired 
bacteremias in the United .States, of 
which approximately 20390 (8.2%) 
could be expected to be MRSA^*^ — a re- 
sult consistent with our findings. 

Regarding community-associated 
MRSA, noninvasive infections with 
MRSA greatly outnumber invasive 
MRSA infections. In fact, when 3 of the 
ABCs sites began surveillance in 2000 
for all MRSA infections, only 7% rep- 
resented invasive disease. However, 
findings described here further docu- 
ment that inva.sive MRSA disease does 
occur in persons without esiabii,shcd 
health care risk factors,’® is associated 
with strains of both community and 


health care origin,-^ and is associated 
with significant monalUy. Molecular 
analysis of isolates m our study provides 
evidence suj)))oaing other studies’" 
.showing that strains ol community ori- 
gin do now cause some hospital-onset 
cli-sease but also that, overall, most in- 
vasive MRSA disease is still caused by 
MRSA slrains ot iiealth care origin. 

Compared with rates of invasive 
MRSA infections in 2 of our sues from 
2001-2002, the incidence of invasive 
MRSA has increased in 2005 from 19.3 
per 1 00 000 to 33 .0 per 1 00 000 in At- 
lanta and from 40.4 per 100000 to 
116.7 per 100 000 in Baltimore.'^ These 
incrcaseswerc in both community- and 
health care-associated disease. How- 
ever, in the stale of Connecticut, the rate 
of community-onset MRSA bactere- 
mias has been relatively stable at 2.5 per 
100 000 in ] 998^'* and 2.8 }icr 100 000 
in 2005. 

We describe striking differences in 
rales of invasive MRSA infections by 
race among all age groups. Connecti- 
cut documented a disparity for com- 
munity-onset S niireus bacteremias in 
1998.’’ More recently, surveillance in 
Atlanta reported a significantly higher 
rate ol community-associated MRSA 


among blacks compared with whiles’^; 
however, little progress has been made 
in understanding why U is likely that 
the prevalence of underlying condi- 
lion.s,-’’’ at lea.si .some of which vaiy' by 
race,’® may play a role, The incidence 
of invasive pneumococcal disease var- 
ies widely by underlying chronic ill- 
nes.s, but racial disparilie.s persist for all 
conditions evaluated.” MRSA preva- 
lence has been linked to socioeco- 
nomic status/® and this might con- 
found the association between race and 
incidence of MRSA. Future analyses 
should focus on understanding rea- 
sons for differences in MRSA inci- 
dence rates. 

The geographic vanabiliiy in MRSA 
rates has been documented in other 
studies.’ ” In this study we found that 
areas with low'er incidence rates of in- 
vasive MRSA overall did not alway.s 
have lower rates of communily- 
a.ssociaied MRSA. For example, .site 6 
(Monroe County, New York) had a rela- 
tively high rate of inva-sive MRSA over- 
all (41.9 per 100 000) but a low rate of 
eommunity-associaled MRSA (2.7 per 
100 000), site 5 (the Portland, Or- 
egon, mclro area) had a relatively low 
rate of invasive MRSA overall (19.8 per 
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100000) but a high rate of cominunity- 
associaled MRSA (4.7 per 100 000). In 
addition U) factors already mentioned 
such as ^ocioccononiic slaius and un- 
derlying conditions, MRSA rales may 
be higher in urban areas As with dif- 
ierences in the incidence oi invasive 
MRSA by race, geographic differences 
are probably multifacloria! and com- 
plex. Improved understanding can help 
design and focus prevention messages 
as well as increase the limehness of di- 
agnosis and clinical management of in- 
vasive infections. 

The majority of invasive MRSA cases 
occurred outside of the hospital (58%) 
but among persons with established risk 
factors for MRSA, such as a history of 
hospitalization in the past year. This ob- 
servation was also made recently in a 
study from a single facility. Paisenls 
with health care risk factors and com- 
munity-onset disease likely acquired the 
pathogen from their health care con- 
tacts, such as those from a recent hos- 
pitalization or nursing home resi- 
dence. Molccularanalysis suggests that 
most o! lliese infections were caused by 
MRSA strains of health care origin, If, 
m fact, these infections repre.se.nt ac- 
quisiUon during transitions of care from 
acute care,"*' it follows that 5trategie.s to 
prevent and control MRSA among in- 
patients, if properly applied, may 
have an impact on these infections as 
well as on the traditional hospital- 
onset infections. Since interventions for 
MRSA prevention are inconsistently 
implemented in US hospitals,'*^ corre- 
lating the. impact on either inpatient or 
outpatient disease will be challenging, 
Interventions used in the community 
to control outbreak-s consist oi improv- 
ing hygiene and infection control along 
with enhanced surveillance, diagno- 
sis, and appropriate treatment of 
mfeclions'*^'^^; however, studies of the 
effectiveness of community-based pre- 
vention and control mierventions are 
lacking. 

Our cscimaies have certain limita- 
Uons. First, we may have underesti- 
mated the incidence of invasive MRSA 
disease if persons in die surveillance 
areas sought health care from laciii- 


ties using laboratories outside the sur- 
veillance area. However, any underes- 
timate IS probably minor in light of the 
estimates derived from discharge data 
on MRSA hospitalizations.^^ 

Second, wc may have overestimated 
the incidence of community-associ- 
ated MRSA if health care risk factors 
were not well documented in medical 
records. During surveillance con- 
ducted m 2000-2001, patient inter- 
views were used to elicit undocu- 
mented health care nsk factors; however, 
the effect on reda^ificalion was small. 

Third, our surveillance sites were 
largely urban areas; thus, we might be 
overestimating the incidence of inva- 
sive MRSA.‘^ Although our surveil- 
lance areas comprise a diverse set of 
regions and are likely representative of 
the United Stales, u is not known 
whether the incidence rales in the 
obsen'cd populations are actually rep- 
rescniaiive of the disuibuuon of inci- 
dence rates in other US cities. Since the 
methodology of population-based sur- 
veillance produces a single point esti- 
niaie wiihoul conhdence mk-rvals (le. 
all cases arc identified), wc calculated 
mici val c.sunuues e xcluding site 7 (hal- 
limorc City) to allow the reader to inter- 
prcl a range of estimates reflecting dit- 
ferent meiropoliian areas. Regarding the 
high observed incidence rates reported 
by site 7, we conducted an evaluation 
to determine whether these results were 
valid, including a review of case- 
finding methods, elimination of cases 
to include only those with zip codes rep- 
resented in the denominator, contami- 
nation in any laboratory, and other 
potential causes for increased rates; 
however, none were m error. 

Fourth, our measures of deaths rep- 
resented crude, in-hospital deaths, 
rather than attributable mortality. It is 
possible that MRSA infection did not 
cause or contribute to some deaths. 

Fifth, the evaluation of isolates in this 
study was meant to describe strain di- 
versity and to shed light on the poten- 
tial crossover of strains from a conimu- 
miy ongm into the hospital setting. The 
isolate collection was a convenience 
sample. Furthermore, we only had test 


results from isolates d 864 (1 i.3%) of 
the cases reported; extrapolation of the 
molecular characterization to the US 
population should be avoided. 

in conclusion, invasive MRSA dis- 
ease is a major public beakh problem 
and is pnm.anly related to lieallh care 
but no longer confined to acute care. 
Although in 2005 the majority of in- 
vasive disease was related to health care, 
this may change, 
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CLINICAL PRACTICL 


Skin and Soft-Tissue Infections Caused 
by Methicillin-Resistant Staphylococcus aureus 

Robert S. Daum. M.D., C M 

■niisjournai^ature begins with a case vignette highlighting a common clinical problem. 

Evidence supporting various strat^iests then presented, followed by a review offbrmal guidelines, 
when they exist. The article ends with the author's clinical recommendations. 

A 37-year-o!d man presents for the evaluation of localized swelling and tenderness of 
the left leg just below the knee. He suspects this lesion developed after a spider bite, 
although he did not see a spider. Examination of the leg reveals an area of erythema 
and warmth measuring approximately 5 by 7 cm. At the center of the lesion is a fluctu- 
ant area measuring approximately 2 by 2 cm, overlaid by a small area of necrotic skin. 
The man’s temperature is 38.3“C. The pulse rate is 115 beats per minute. The blood 
pressure is 116/78 mm Kg. How should this patient be evaluated and treated? 


THE CLINICAL PROBLEM 


From the Section ofinfecttous Diseases, Methicilliii-resistant Stflphylococcujdureus (MR.SA) refers to isolates that are resistant 
Department oF Pediatrics. University of jq g]| currently available jS-Iactam antibiotics, including penicillins and cephalo- 
icago. icago sporins.^ MRSA isolates were first recognized shortly after the introduction of 

N Engij Med 2007,357 380-90 methicillin into clinical practice in the early l%0s. Their prevalence slowly in- 

copyni-hi© 2oo7Mflswchus«tiM«tf-mfSo«i«»y crcased duHng the next three decades, ^ although they remained confined almost 
exclusively to patients who frequented health care facilities; other persons at risk 
for MRSA colonization or infection included those in contact with a person who 
had an MRSA infection or with a history of illicit drug use. 

In the mid-1990s, MRSA infections began to be detected in the community in 
persons who did not have contact with the health care system.^ Molecular typing 
of isolates from these community-associated cases of MRSA infection has shown 
that they are largely caused by new MRSA strains.^ 

As compared with health care-associated MRSA isolates, community-associated 
MRSA isolates arc usually susceptible to clindamycin, and they are less often multi- 
ply resistant to other non-/3-lactam antibiotics.^ Other distinguishing features of 
community-associated MRSA isolates include a high prevalence of genes encoding 
the two-component Panton-Vaientine leukocidin^; this exotoxin is associated with 
necrosis of the skin, severe necrotizing pneumonia,’ and abscess formation, although 
its role in the pathogenesis of community-associated MRSA infections remains 
controversial.®’” In addition, small DNA cassettes mediating methicillin resis- 
tance'*-^'’’" have been detected in community-associated MRSA isolates of multiple 
genetic backgrounds, suggesting easy transfer. These cassettes differ from those in 
hospital-associated MRSA strains, which are larger and presumably less mobile. 
The classification of circulating community-associated MRSA strains according to 
pulsed-field electrophoretic patterns^’ has revealed global, geographic variations. 
In most areas of the United States, a community-associated MRSA genotype called 
USA300 has emerged as the major circulating strain and has even emerged as a 
nosocomial strain in many areas.'^ 
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Numerous reports have suggested the easy 
transmission of these new community-associated 
MRSA isolates in settings where people are in 
close contact. These settings include households,^* 
day-care centers, and military installations.” 
These isolates also may be spread among prison 
and jail detainees’® and athletes.’^ Before the 
1990s, such evidence of contagion among other- 
wise healthy members of the community was 
documented infrequently. Other groups reported 
to be at increased risk for community-associated 
MR.SA infection include Native Americans^® and 
Pacific Islanders^’ and men who have sex with 
men.^^ 

There has been a dramatic increase in the 
occurrence of S. aureus infections in general and 
community-associated MR.SA infections in par- 
ticular. At Driscoll Children’s Hospital in Corpus 
Christi, Texas, the number of community-asso- 
ciated MR.SA infections increased from 9 in 1999 
to 459 in 2003’^; in 2003, these infections consti- 
tuted 98% of S. aureus infections overall in that 
institution. In most, but not all, U.S. cities, com- 
munity-associated MRSA is now the most com- 
mon pathogen cultured from patients with skin 
and soft-tissue infections in emergency depart- 
ments ” Epidemic community-associated MRSA 
disease has also been reported from some rural 
areas, although epidemic disease has not yet 
spread to all regions of the United States. 

Consistent with the occurrence of epidemic, 
symptomatic, community-associated MRSA dis- 
ease in the United States are observations of the 
increasing prevalence of asymptomatic coloniza- 
tion of MRSA among children^' and adults^ in 
the community. Recent data indicate that 9.2% of 
healthy children in Nashville have asymptomatic 
colonization^^ (74% of these infections are com- 
munity-associated MRSA [Creech CB; personal 
communication]), as compared with 0.8% in 2001, 
and 7.3% of adolescents and adults in Atlanta have 
asymptomatic colonization, including both hos- 
pital- and community-acquired MRSA isolates.^* 

Skin and soft-tissue infections represent the 
majority of the community-associated MRSA dis- 
ease burden” and are the focus of this article. 
Examples of such infections are shown in Figures 
1 and 2. (Other examples are in the Supplemen- 
tary Appendix, available with the full text of this 
article at www.nejm.org.) Necrotic skin lesions 
are a common presentation and are often incor- 
rectly attributed to bites by brown recluse spiders 



Figure 1. Anterior Abdominai-Wal! Abscess in a 15*Year- 
Ofd Boy. 


There was a 5-day history of drainage from this abscess, 
which had increased in size to 1 cm m length and be- 
come more painful. It was fluctuant and tender on 
examination, incision and drainage were performed, 
about 2 mi of purulent materia! was obtained. A culture 
yielded MRSA that was susceptible to clindamycin. The 
results of the D-zone test were negative. 



Figure 2. Swelling and a Small Amount of Drainage 
Involving the Left Naris in a lO-Year-Old Girl. 


There was a 5-day history of drainage from the lesion 
The child appeared well and did not have a fever. Inci- 
sion and drainage yielded 0.5 mi of purulent material 
A culture yielded MRSA that was susceptible to clmda- 
mycirt. The results of the D-zone test were negative. 


(even in areas where these spiders do not live) or 
insect bites. In addition, necrotizing pneumo- 
nia,^® pleural empyema, necrotizing fasciitis,^'* 
septic thrombophlebitis with pulmonary emboli- 
zation,^® myositis,” and severe sepsis with pur- 
pura fulminans and the Waterhouse-Friderichsen 
syndrome®^ have been described in association 
with community-associated MRSA.^®-^®'^® 
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STRATEGIES AND EVIDENCE 


EVALUATION 

Suspicion that community-associated MRSA may 
be the cause of a skin and soft-tissue infection 
should be heightened by a history of previous 
MRSA infection in the patient or a household con- 
tact. Table 1 lists other groups likely to be at risk 
for community-associated MRSA transmission. 
However, many patients with community-associ- 
ated MRSA infection have none of these risk fac- 
tors. Furthermore, no clinical features distinguish 
with certainty skin and soft-tissue infections caused 
by MRSA from those caused by methicillin-suscep- 
tibie S. aureui.^'* 

Information on local antibiotic-resistance pat- 
terns (e.g., from local hospitals) can help clinicians 
to assess the likelihood of community-associated 
MRSA infection and guide decisions regarding 
empirical treatment. Some have suggested that 
management strategies should be tailored to the 
possibility of community-associated MRSA infec- 
tion on the basis of an arbitrary threshold of 10% 
or more methicillin resistance among S. aureus 
isolates. 

Obtaining a specimen for culture and suscep- 
tibility testing, which was considered to be un- 
necessary when the prevalence of MRSA was low, 
is useful in guiding therapy. Specimens are most 
commonly obtained at the time of incision and 
drainage of purulent skin and soft-tissue lesions. 
In nonpurulent cellulitis that is not amenable 
to incision and drainage, a possible approach is 
a biopsy with culture of the material obtained. 
In practice, this procedure is infrequently per- 
formed.^'’ Moreover, although many patients with 
MRSA bacteremia also have nasal colonization 
with the organism,*^" it is not known whether 
screening for such colonization in a patient with 
a skin and soft-tissue infection has useful predic- 
tive value. Such screening is not currently recom- 
mended. 

TREATMENT 

The recommended treatment of community- 
associated MRSA infection depends on an assess- 
ment of the severity of the clinical presentation 
and the type of skin and soft-tissue infection. 
Purulent skin and soft-tissue infections without 
associated systemic signs, such as fever, tachycar- 
dia, or hemodynamic instability, are generally 
managed with incision and drainage, with or 
without oral antimicrobial therapy; incision and 


drainage alone may suffice, particularly for ab- 
scesses that are small. Lee et al.*^^ have defined 
small abscesses as those that are less than 5 cm 
in length, but this definition may not be appropri- 
ate for skin and soft-tissue infections in infants 
and in certain areas of the body (e.g., the head 
and neck). In patients with larger abscesses, sys- 
temic signs of infection, or both, antimicrobial 
therapy is generally recommended in addition to 
incision and drainage (for purulent lesions). The 
type and route of therapy should be guided by the 
severity of the clinical syndrome. 

Outpatient Therapies 

Topical antimicrobial therapy is sometimes used 
to treat superficial MRSA skin infections such as 
impetigo, although comparative outcome data are 
lacking. Bacitracin, alone or in combination with 
polymyxin and neomycin, mupirocin (Bactroban), 
and retapamulln (Altabax) are commercially avail- 
able for this purpose. For bacitracin, in vitro sus- 
ceptibility factors that predict the clinical outcome 
have not been defined.**^ For mupirocin, isolates 
with low-level resistance and those with high-level 
resistance have been identified; the latter do pre- 
dict clinical failure and may be increasing in prev- 
alence among MRSA isolates.*^’*** Retapamulin is 
newly licensed for children 9 months of age or 
older. It has good in vitro activity against MRSA 
infection, but mutants with decreased susceptibil- 
ity can be selected in vitro.'^^ 

For oral systemic treatment, /3-lactam anti- 
biotics can no longer be considered to be reliable 
as empirical therapy for community-acquired skin 
and soft-tissue infections. The optimal antibiotic 


Table 1. Persons at Risk for Skin and Soft-Tissue Infections 
Caused by Community-Associated MRSA. 

Household contacts ofa patient with proven community- 
associated MRSA infection’'* 

Children** 

Oay-care center contacts of hospitalized patients with 
MRSA infections’*'’® 

Men who have sex with men** 

Soldiers’*'’® 

Incarcerated persons’® 

Athletes, particularly those involved in contact sports'® 
Native Americans*^ 

Pacific Islanders*’ 

Persons with a previous community-associated MRSA 
infection**'*® 

Intravenous drug users** 
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therapy when community-associated MR.SA infec- resistance of group A streptococci to thcvse agents, 
tion is suspected is not clear. Results of suscep- Such resistance is well documented for tetracy- 
tibility testing and clinical experience provide dines, although it is less clear for trimethoprim- 
support for a primary role of older antibiotics sulfamethoxazole.” However, these agents are 
such as clindamycin, trimethoprim-sulfamethox- reasonable choices in cases in which community* 
azole, and tetracyclines, although their effective- associated MRSA infection is confirmed or strong- 
ness for skin and soft-tissue infections due to ly suggested by the presence of purulent material, 
community-associated MRSA has not been rigor- Some clinicians suggest the addition of a p-hc- 
ously evaluated or compared in clinical trials. tarn antibiotic, that is active against streptococci 
Table 2 lists oral agents that are useful in the if irimethoprim-suifamethoxazole or a tetracy- 
outpatient management of community-associated dine is used for a nonpurulent cellulitis of uncer- 
MRSA infections. An observational study showed tain cause. 

that clindamycin, a lincosamide antibiotic, was Testing of nearly all community-associated 
uniformly effective in 39 patients with dindamy- MRSA isolates shows susceptibility to trimetho- 
cin-susceptible community-asvsociated MRSA in- prim-sulfamethoxazole, but data on the out- 
fection who were mildly to moderately The comes of treatment are limited. In a study at an 
disadvantages of this medication include its asso- outpatient clinic in Boston where almost half of 
elation with diarrhea caused by Clostridium difficile community-associated MRSA isolates were clinda- 
and increasing rates of clindamycin resistance in mycin-resistant and where trimethoprim-sulfa- 
some regions of the world. Clindamycin methoxazole became the most frequently used 
resistance among community-associated MRSA antimicrobial agent for skin and soft-tissue in- 
isolates should be monitored locally, and some fcciions caused by community-associated MRSA, 
experts recommend avoiding empirical therapy the percentage of patients with clinical resolution 
with clindamycin when local rates of dindamy- of the MRSA infection increased in parallel with 
cin resistance exceed 10 to 15% among MRSA trimethoprim-sulfamethoxazole use during the 
isolates causing skin and soft-tissue infections, study period (1998 to 2005). In another study, 
Moreover, the results of testing for dindamy- however, treatment failure occurred in 6 of 12 
cin susceptibility may be misleading; occasional adults who received double-strength trimetho- 
creatraenc failures have been documented when prim-sulfamethoxazole.” Few data are available 
the results of tests showed that an MRSA isolate to provide support for the efficacy of doxycydine 
was susceptible to clindamycin bur resistant to or minocycline. In one retrospective review of 
erythromycin. *‘^'‘*‘* In such cases, use of the D-zone skin and soft-tissue infections caused by commu- 
tes! (Fig. 3) is warranted to detect inducible din- nity-associated MRSA, the cure rate was 83%. ” 
damycin resistance; positive re.sults in 10 to 20% Linezolid, a newer antimicrobial agent in the 
of tested isolates (with one notable outlier**’’) have oxazoHdinone family, is active against almost all 
been reported, but these rates may be increasing, community-associated MRSA isolates and group 
The Clinical and Laboratory Standards Institute A streptococci. The disadvantages of this agent 
suggests that isolates that are positive on the include its high cost, the lack of routine avail- 
D-zone test should be reported as being resistant ability, hematologic side effects, and the potential 
to clindamycin despite a positive result of single- for resistance among S. aureus strains, possibly by 
agent susceptibility testing,^® The institute sug- multiple mechanisms. Prolonged linezolid admin- 
gests permissive language to accompany the result istration increases the likelihood of resistance, 
of the susceptibility testing: “The isolate is pre- probably through the accumulation of mutations 
sumed to be resistant based on detection of indue- in multiple copies of the 23S ribosonial RNA 
ible clindamycin resistance. Clindamycin might S. aureus gene.” 

still be effective in some patients.” In practice, Rifampin is highly active against susceptible 
when the results of the D-zone test become community-associated MRSA isolates, but a high 
known, the use of clindamycin should be recon- frequency of mutations to rifampin resistance 
sidered on the basis of the clinical response. is a contraindication for the use of rifampin 
Neither trimethoprim-sulfamethoxazole nor alone.” Thus, a combination of trimethoprim- 
tetracyclines are generally recommended as sole sulfamethoxazole or doxycydine with rifampin 
empirical therapy for a nonpurulent cellulitis of is sometimes used for the treatment of skin and 
unknown cause because of concerns regarding the soft-tissue infections caused by community-asso- 
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dated MRSA,^^ although data are ladcing to pro- 
vide support for this approach. 

Fluoroquinolones should not be used to treat 
skin and soft-tissue infections caused by commu- 
nity-associated MRSA. Resistance to them de- 
velops readily in S. uurcus and is already widely 
prevalent.^** 

Inpatient Therapies 

Some patients with community-associated MRSA 
infection will require more aggressive treatment 
than incision and drainage with or without oral 
antimicrobial therapy on an outpatient basis. A de- 
cision to hospitalize a patient for parenteral ther- 
apy (Table 3) depends on several factors, including 
clinical judgment regarding the severity of the ill- 
ness. The presence of a large abscess, fever, other 
signs of systemic infection, or high-risk charac- 
teristics such as an age younger than 6 months, 
diabetes, or immunodeficiency should prompt 
consideration of hospitalization. The detailed man- 
agement of invasive disease due to community- 
associated MRSA is beyond the scope of this 
review. 

Vancomycin is still considered the first-line 
treatment for hospitalized patients with invasive 
S. aureus infection. However, this drug should be 
switched if susceptibility testing indicates that a 
more rapidly bactericidal /S-lacram agent such 
as oxacillin would be appropriate. Microbiologic 
treatment failure may occur with vancomycin 
even if there is no increase in the minima) inhib- 
itory concentration (MIC) on susceptibility test- 
ing.^5,sQ 5 _ aureus isolates with low-level (so-called 
intermediate) resistance to vancomycin {MIC, 
>2 p,g per milliliter) as well as those with high- 
level resistance (MIC, >16 p.g per milliliter) have 
been described, and they may not be identified by 
means of routine techniques for susceptibility test- 
ing.” Although resistant isolates are believed to 
be infrequent, global decreased susceptibility 
(so-called MIC creep) among S. aureus isolates 
has been documented in several locations in the 
United States,^**'*'’" and this decreased susceptibility 
may limit the continued effectiveness of vanco- 
mycin. Some expert.s have proposed that the use 
of a higher dose and maintenance of high serum 
levels of vancomycin may be beneficial, but the 
efficacy of these strategies has not been proved. 

Parenteral clindamycin may be useful in re- 
gions where the likelihood of a resistant organ- 
ism is low. It should not be used as sole therapy 
when the patient is moderately to severely ill. 



Figure The D>Zone Test for Erythromycin-Resistant, 
Ciindamycin-Susccptibie Isolates. 

The Clinical and Laboratory Standards Institute advises 
clinical microbiology laboratories to perform a D-zone 
test on erythromycin-resistant, clindamycin-susceptible 
isolates. This test detects inducible clindamycin resis- 
tance; blunting of the clindamycin zone of inhibition 
(arrow) suggests the presence of an erm gene in the test 
isolate that is inducible by erythromycin. The erm gene 
can confer the macrolide-lincosamide-streptogramin B 
phenotype to an isolate with cross-resistance to mac- 
roiide antibiotics such as erythromycin, lincosamide 
antibiotics such as clindamycin, and streptogramin B 
antibiotics. E denotes erythromycin, and CC clindamy- 
cin concentration. 


Intravenous trimethoprim-sulfamechoxazole 
has undergone minimal evaluation for invasive 
S. flurrus infection. A study of intravenous drug 
abusers with serious S. aureus infections antedated 
the epidemic of community-associated MRSA in- 
fection, and it indicated that intravenous trimeth- 
oprim-sulfamethoxazole was significantly less ef- 
fective than vancomycin.'^^ 

Parenteral linezolid lacks bactericidal activity, 
which some experts believe is important in treat- 
ing intravascular infection, a common feature of 
invasive disease. Moreover, reports of a case of 
endocarditis caused by a susceptible organism 
during linezolid therapy and of clinical failure in 
patients treated with linezolid for endocarditis 
have raised concerns about its use alone for se- 
vere, invasive S. aureus infectlons'’^-'^'^ (an exception 
is health care-associated MRSA pneumonia, for 
which linezolid has proved efficacious^**). 

Tigecycline, a parenteral giycylcycline-mino- 
cycUne derivative, was also recently approved by 
the Food and Drug Administration (FDA) for the 
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Table 3. Parenteral Agents for the Treatment of Putative Community-Associated MRSA Infections. 

Medication 

Usual 

Dose* 

Main Side Effects 
and Contraindications 

Comments 


Adults 

Children 



Vancomycm 

(Vancocin) 

2-4 g/day, in two 
to four divided 
doses 

40 mg/kg/day, in 
three to four 
divided doses 

The red-man syndrome (a hista- 
mine-release syndrome usu- 
ally manifested as flushing) 

Slowing the rate ofadministration is usually 
sufficient management for the red-man 
syndrome, but accompanying hypotension 
may require discontinuation of the drug or 
additional intervention in rare cases 

Excretion is slowed m patients with renal failure, 
and serum levels should be monitored in 
such patients to avoid drug accumulation; 
whether such monitoring is routinely neces- 
sary in patients with normal renal function 

IS not clear, but it should be performed 
when multiple nephrotoxic drugs are ad- 
ministered simultaneously 

Clindamycin 

(Cleocin) 

300 mg thrice 
daily 

30 mg/kg/day, in 
three divided 
doses 

Diarrhea caused by C. difficile 


Daptomycin 

(Cubictn) 

4-6 mg/kg, once 
daily 

Unknown 

Potential muscle toxicity 

Resistance was documented m 6 of 120 patients 
receiving this therapyj' 

Excretion is slowed in patients with renal failure, 
and dosage adjustment is recommended 

Tigecydine 

(Tygadl) 

100 mg loading 
dose, then 

50 mg every 

12 hr 

Unknown 

Nausea, vomiting, photosensitivi- 
ty, deposition m teeth and 
bones 

Contraindicated m children 
younger than 9 years of age 
because of potential deposi- 
tion in teeth and bones 


Lmezoild 

(Zyvox) 

600 mg. every 

12 hr 

30 mg/kg/day, in 
two to three 
divided doses 

Myetosuppression (usually 
thrombocytopenia, but also 
anemia or neutropenia), 
mostly with pro-longed use 

The cost IS relatively high 

Quinupristin 
and dalfbpris- 
tin (Synerod) 

7,5 mg/kg, every 
8-12 hr 

7.5 mg/feg, every 
8-12 hr 

Hyperbilirubinemia, arthralgias 
and myalgias, phlebitis, drug- 
drug interactions (especially 
with cytochrome P450 3A4 
substrates) 

Dosage adjustment may be necessary in pa- 
tients with hepatic impairment 


''' Optimal doses have not been established for all drugs listed, 
t Data are from Fowler et al.‘’ 
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treatment of skin and soft-tissue infections caused 
by MRSA.®* This approval was granted on the basis 
of data showing microbiologic eradication in 25 of 
32 adults (78%) with complicated skin and soft- 
tissue infections. 

A fixed combination of the streptogramins 
quinupristin and dalfopristin (Synercid) was li- 
censed by the FDA for the treatment of skin and 
soft-tissue infections caused by methicillin-sus- 
ceptible S. cureui. Its use has been limited by the 
potential for drug-drug interactions and by side 
effects (including arthralgias, myalgias, and gas- 
trointestinal toxic effects). 

Daptomycin, a cyclic lipodepsipeptide, has been 


approved by the FDA for use in patients with 
skin and soft-tissue infections. The success rate 
with the use of daptomycin for these infections 
Is 75% — similar to that of vancomycin. It is also 
approved for MRSA bacteremia, including chat 
associated with right-sided endocarditis, but it 
should not be used for pneumonia, for which its 
efficacy has been limited by its propensity for 
binding surfactant. 


AREAS OF UNCERTAINTY 


The optimal oral antimicrobial regimen for the 
treatment of skin and soft-tissue infections is not 
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known. A trial addressing this question, sponsored 
by the National Institutes of Health, is expected 
to be initiated this year. 

The optimal management of recurrent com- 
munity-associated MRSA disease is also uncer- 
tain. Although not well studied, the recurrence 
rate is believed to be 10% or higher. It is not 
clear whether recurrences represent autoinocula- 
tion or a new MRSA infection. At present, recur- 
rent episodes are generally treated in the same 
way as the initial episode. In addition, “decoloni- 
zation” strategies are frequently recommended 
in such cases, although neither the indications for 
their use nor their effectiveness in reducing the 
risk of recurrences is clear. One such strategy is 
the use ofintranasal mupirocin to reduce nasal 
carriage of MRSA; however, eradication of nasal 
colonization appears to be transient, and the use 
of this agent remains controversial. Moreover, 
the recent identification of a mupirocin-resistance 
gene in USA300 isolates (which accounted for 
97% of isolates in a recent study^”*) and of mupi- 
rocin resistance among 11 community-associated 
MRSA isolates in Boston raises serious concern 
about exposing populations of staphylococci to 
this agent.” Some experts have also proposed 
adjunctive attempts at skin decolonization. Topi- 
cal chiorhexidine gluconate or 1 tsp {3.4 g) of 
bleach diluted In 1 gallon (3.8 liters) of bath 
water is commonly suggested, although these ap- 
proaches have not been rigorously evaluated. The 
optimal strength of the chiorhexidine solution is 
not known, nor is it clear whether it is more ef- 


Tablc 4. Recommended Measures to Limit the Spread 

of Community-Associated MRSA Isolates.^ 

Cover draining wounds with clean bandages. 

Wash hands, especially after contact with a contaminated 
wound 

Launder clothing after contact with a contaminated area 
on the skin 

Bathe regularly with use of soap. 

Avoid sharing items (e.g., towels, bedding, clothing, ra- 
zors, or athletic equipment) that may become contami- 
nated by contact with wounds or skin flora. 

Clean sports equipment with agents that are effective 
against staphylococci (e.g . a detergent or disinfec- 
tant registered by the Environmental Protection 
Agency, such as quaternary ammonium compounds 
or a solution of dilute bleach) 


* Information is modified from Gorwitz et al.*^® 


fective if the solution is permitted to remain on 
the skin before rinsing. 

Contagion among the close household con- 
tacts of patients, as well as correctional facility, 
school, and sports-team contacts, is well recog- 
nized. Although the risk of transmission has not 
been well quantified, anecdotal evidence suggests 
that more than 60% of households of children 
hospitalized with community-associated MRSA 
infections have one or more members with a his- 
tory of a putative MRSA infection in the previous 
6 months. If this estimate proves to be correct, 
it will lend support to the empirical treatment of 
an entire household (perhaps even including pets) 
if an effort to eradicate community-associated 
MRSA colonization in a patient is undertaken. 
The efficacy of such an approach has not been 
studied. 

The role of fomites needs to be clarified. 
Hospital-acquired MRSA isolates can survive on 
a variety of inanimate surfaces, sometimes for 
weeks. It is unclear whether this is also true for 
community-associated MRSA isolates; if it is, 
their presence on such items as clothing, towels, 
and athletic equipment might contribute to out- 
breaks. Pets (including dogs and cats), livestock, 
and birds have been identified as MRSA carriers; 
their role in MRSA transmission to humans re- 
quires further evaluation.^** Local hygiene mea- 
sures recommended by an expert panel from the 
Centers for Disease Control and Prevention (CDC) 
are shown in Table 4. 

No vaccine is currently available for S. aureus. 
Many experts believe that it is unlikely that a 
single-antigen approach will prove to be effective. 


GUIDELINES 


The CDC has issued guidelines for the prevention 
and management of community-associated MRSA 
infections.‘'‘’The recommendations in this article 
arc largely concordant with this review. 


CONCLUSIONS AND 
RECOMMENDATIONS 


With the increasing prevalence of community- 
associated MRSA infection, the management of 
skin and soft-tissue infections requires knowl- 
edge of local rates of MRS A infection. Many experts 
suggest an artiitrary threshold of more than 10% 
methicillin resistance among S. aureus isolates 
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causing skin and soft-tissue infections acquired 
in the community and recommend inclusion of 
antimicrobial therapy against community-asso- 
ciated MRSA when managing a putative S. aureus 
infection. 

In a patient such as the man described in the 
vignette, presenting with an abscess or a purulent 
and necrotic skin lesion, incision and drainage 
are the cornerstones of therapy; purulent material 
should be cultured. In many patients, particularly 
those with small lesions (<5 cm in length), inci- 
sion and drainage alone will be adequate therapy. 
If the skin lesions are large or accompanied by 
systemic signs of infection or if there is evidence 
of an increased risk of complicated community- 
associated MRSA disease, antimicrobial thera- 
py that is active against community-associated 
MRSA is also recommended. Therapy ultimately 
should be guided by the results of susceptibility 
testing of cultures obtained before the initiation 
of therapy. 


Although data directly comparing antimicro- 
bial agents for the treatment of community-asso- 
ciated MRSA infection are lacking, clindamycin, 
trimethoprim-sulfamethoxazole, or a long-acting 
tetracycline such as doxycycline is a reasonable 
initial choice; linezolid is another possibility. 
Follow-up is es.sential, since relapse or recurrence 
may occur. 
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CORRECTION 

Skin and Soft-'Tlssue Infections Caused by 
Methiclilin-Resistant Staphylococcus aureus 

Skin and Soft-Tissue infections Caused by Methiciltin-Resistant 
Staphylococcus aureus . The last sentence of the third paragraph 
(page 380} should have read "in most areas of the United States, a 
community-associated MRSA genotype called USA300 has emerged 
as the major circulating strain and has even emerged as a nosoco- 
mial strain in many areas," rather than ■'USA300 has emerged as 
the major circulating and nosocomial strain." In Table 2 (page 384) 
the usual dose of doxycyciine for adults should have read ”100-200 
mg/day, in one dose or two divided doses" rather than "in two or four 
divided doses." The usual dose of doxycyciine for children should 
have read “2-4 mg/kg/day, in one dose or two divided doses" rather 
than "2-4 mg/kg/day, in two or four divided doses " Also in Table 2, 
the usual dose of rifampin for adults should have read “20 mg/kg/day. 
in one dose or two divided doses" rather than "in two or four divided 
doses " The usual dose of rifampin for children should have read "20 
mg/kg/day. in one dose or two divided doses" rather than "in two or 
four divided doses." In Table 3 (page 386) the usual dose of dapto- 
mycin for adults should have read " 4-6 mg/kg. once daily" rather than 
''4-6 mg/kg/day, in four divided doses " The usual dose of linezolid 
(Zyvox) for adults should have read "600 mg, every 12 hr" rather than 
"600 mg/day, in two divided doses " The text and tables have been 
corrected on the Journal's Web site at www.nejm.org, We regret the 
errore. 
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Chapter 9 


Community-Associated Methicillin-Resistant 
Staphylococcus aureus 

Susan E. Crawford, Susan Boyie-Vavra, and Robert S. Daiim 


Staphylococcus aureus is a pathogen associated with a wide range of community- and 
hospital-associated diseases, ranging from relatively trivial skin and soft tissue infections to 
severe sepsis with high mortality (82). The organism may be found in the nasopharyngeal 
or skin flora of 25 to 40% of otherwise healthy children and adults (129). 

Penicillin was the first higlily effective antimicrobial compound active against S. au- 
reus. However, P-lactamase-producing strains emerged soon after the use of penicillin be- 
came widespread (11,1 13). The plasmid-borne gene for P-lactamase production confetTed 
rSsistance to penicillin and could be found in most S. aureus isolates by the end of World 
War 11. The trend of increasing resistance to pemcillin ha.s continued to this day, with 
about 95% of clinical isolates resistant to this and related compounds. 

Antibiotics relatively resistant to P-laciamase-induced hydrolysis (e.g., methiciliin or 
oxacillin) were introduced in the 1960s. Resistance to them, however, was recognized al- 
most immediately (64), and within a year after their introduction, additional reports of 
strains resistant to these antibiotics emerged in Europe and Australia (7, 10). These re- 
sistant strains were called “inethicillin-resistant Staphylococcus aureus” (MRSA), a term 
that implied cross-resistance to all P-lactams, including a wide range of penicillins and 
cephalosporins. MRSA isolates first appeared in the United States in 1961, and by tire late 
1970s, MRSA outbreaks were repotted in large urban tertiary-care leaching hospitals 
(8, 12, 107). From the 1970s to the late 1990s, the prevalence of asymptomatic MRSA col- 
onization and symptomatic infection slowly increased, but the causative isolates remained 
largely confined to health care environments and to the personal ecologies of the patients 
who frequented them. Risk factors for MRSA colonization or disease other than exposure 
to a hospital or long-term health care facility included antibiotic use in the past 12 months, 
contact with a household member who had a risk factor for MRSA acquisition, chronic 
disease, and nonmediciiial intravenous-drug use (13, 126). Therapeutic options to treat 
MRSA were few; vancomycin, a glycopeptlde antibiotic, was pressed into heavy service 
ip the treatment of MRSA infections and was called the “antibiotic of last resort.” 


Susan E, Crawford, Susan Doyle-Vavra, and Robert 5. Damn • Deparlinent of Pediatric Infectious Dis- 
eases, University of Chicago, 584i S. Maryland, MC 6054, Chicago, IL 60637. 
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EPIDEMIOLOGY 

In the past decade, this view of MRSA epidemiology has changed. No longer confined 
to hospital environments or isolated only from patients with identifiable risk factors, 
MRSA strain.s now circulate in the community among previously healthy patients with no 
risk factors for acquisition of “hospital-associated” MRSA (HA-MRSA). These commu- 
nity isolates differ from HA-MRSA in their epidemiology and spectrum of disease. Their 
rapidly increasing prevalence has also created a need for reconsideration of basic thera- 
peutic paradigms. 

Reports of MRSA infections first identified in the community emerged in several 
geographic locadons in the 1990s (54, 57, 84, 95, 1 14). The early reports were initially 
thought to reflect the carriage of MRSA from hospital environments into the community. 
In support of this interpretation, many community-onset MRSA infections were identified 
in persons with known risk factors for acquisition of MRSA in the hospital, including re- 
cent hospitalization, residence in a long-term care facility, dialysis, recent surgery, in- 
dwelling catheters or devices, and intravenous-drug use (33, 77, 118, 119, 120). 

A distinct phenomenon, however, was subsequently obserr'ed when “community- 
associated” MRSA (CA-MRSA) cases were reported among patients, predominantly chil- 
dren, without these typical risk factors (27, 53, 57, 59, 60). At the University of Chicago 
Children’s Hospital, the prevalence of CA-MRSA infections among children without pre- 
disposing risk for MRSA requiring hospitalization for serious S. aureus infections in- 
creased from lOper 100,000 admissions in 1988 to 1990 to 259 per 1 00,000 admissions in 
1993 to 1995 (57) and remained high in a follow-up study performed in 1998 and 1999 
(59). In this context, risk was riefined as the presence of any of the following: previous 
hospitalization or antimicrobial theiapy within 6 months of the date of MRSA isolation, a 
history of endotracheal intubation, an underlying chronic disordei, presence of an in- 
dwelling venous or urinar y catheter, a history' of any surgical procedure, or notation in the 
medical record of a hou.sehold contact with an identified risk factor. 

This same dramatic increase in CA-MRSA disease has now been observed by many 
others, and outbreaks of disease have occurred among members of sports teams and in 
prisons and military units (18, 24, 25, 35.42, 79, 105, 111. 112). 

Several clinical and epidemiologic factors initially suggested that the newly recognized 
CA-MRSA isolates differed from HA-MRSA strains. In addition to MRSA disease being 
found in persons without the traditional risk factors, the CA-MRSA isolates had antibiotic 
susceptibility profiles distinct from those of HA-MRSA isolates (57. 1 14). Wliereas the iso- 
lation of MRSA in the hospital often dictated the use of vancomycin because of its multiple 
antibiotic re,sistance phenotype, community strains were usually susceptible to a variety 
of non-P-lactam antimicrobials. This finding suggested that therapeutic options for CA- 
MRSA infections might be expanded to include treatment with clindamycin, trimethoprim- 
sulfamethoxazole, or doxycycline, options infrequently considered previously in the 
treatment of hospital-acquired MRSA infections. Later investigations revealed the evolu- 
tionai-y basis for these differences in antibiotic susceptibilities among the community and 
hospital MRSA strains. 

The further observation was made that CA-MRSA disease syndromes resembled those 
caused by “community-associated” methicillin-susceptible S. aureus (CA-MSSA), rather 
than those seen as a result of HA-MRSA infections (57). Like CA-MSSA, the majority of 
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identified disease caused by CA-MRSA consisted of skin and soft tissue infections, such 
as boils, furuncles, and abscesses (57, 96, 112, 133). HA-MRSA typically caused infec- 
tions such as bacteremia associated with an indwelling venous device, postoperative wound 
infections, or ventilator-associated pneumonia (96). It quickly became apparent that CA- 
MRSA also caused relatively infrequent but severe invasive diseases, such as necrotizing 
pneumonia, necrotizing fasciitis, osteomyelitis, and a septic shock syndrome characterized 
by multiorgan involvement with high .mortality among children (2, 22, 52, 91). The simi- 
larity in presentation between CA-MSSA and CA-MRSA suggested that the genetic back- 
grounds of the “CA” S. aureus isolates might be simiiar, as was later confirmed by molecular 
typing methods. 


DISEASE BURDEN 

With the recognition of CA-MRSA as a distinct, emerging etiologic agent, reports of 
outbreaks of CA-MRSA infections across the country and beyond became numerous. A 
large burden of CA-MRSA disease was reported by prison and jail systems in California, 
Texas, Mississippi, and Georgia, Outbreaks in these facilities have suggested that condi- 
tions in the prison and jail systems might facilitate the spread of CA-MRSA isolates 
(5, 25, 35, 105). Indeed, hypothesized factors that probably aid in the spread of MRSA in- 
clude suboptimal personal hygiene, poor access to medical care, infrequent or inadequate 
laundering of clothing, and limited or restricted access to soap (25), It has been proposed 
that Jails and prisons serve as reservoirs for MRSA in which short inmate stays may pro- 
vide sufficient time for ti ansmission of CA-MRSA and conditions may facilitate ati increase 
in prevalence with easy spread and return of the isolates into the community. Proposals 
to diminish the spread of CA-MRSA include skin infection screening and monitoring, cul- 
turing of relevant lesions, administration of appropriate antibiotics, improving inmate hy- 
giene, and improving acces.s to medical caie. Many issues in the loles of the jail and prison 
require additional study and definition. 

Outbreaks among players on high school, college, and professional sports teams have 
also occuired. Several individuals have required hospitalization and temporary exclusion 
from play (24, 71, 79). Contact sports, including wrestling and football, appear to increase 
the risk of MRSA transmission, and players with the most intense person-to-person con- 
tact (e.g., linemen and linebackers in football) have had a higher risk for disease (71, 100). 
Even members of teams in which skin-to-skin contact was minimal have experienced 
problems; multiple cases of CA-MRSA infection among members of a fencing club led to 
the hypothesis that contaminated equipment worn by multiple players miglit be responsi- 
ble for transmission (24). 

Additional sites where close contact has provided opportunity for the spread of CA- 
MRSA include military training centers (19, 135) and day care centers (1. 122), The need 
for improved liygiene, increased monitoring of skin lesions, and improved awareness of 
the overall problem are issues raised by each of these outbreaks. 

Outbreaks have provided incentives to examine the epidemiology of CA-MRSA in 
closer detail. Additionally, evidence of increasing endemic occurrence of CA-MRSA in- 
fections has been provided through MRSA surveillance performed in several communities. 
Surveillance by the Community Health Network of San Francisco (20) tracked MRSA in- 
fectious from 1996 to 2002 and found that the number of MRSA isolates increased from 



149 


156 Cranford et al. 

160 in 1996 to 563 in 2002. Eighty-two percent of the total number of MRSA infections 
from 1998 to 2002 above the baseline rate in 1996 to 1997 could be attributable to CA- 

MRSA, as defined by an organism isolated in the outpatient setting or within 72 hours of 
hospitalization. Confirmation that the organisms were indeed “community onset-type” or- 
ganisms was provided by genotyping to show that the responsible isolates were not "feral” 
descendent.s of hospital isolates migrating into the conrnuiniiy (see “llacteriai Genetic In- 
vestigations” below). The University of California at San Francisco has established a 
unique clinic specifically for the evaluation and treatment of skin and soft tissue infections 
(the Integrated Skin and Soft Tissue Clinic) due to the large number of patients requiring 
physician visits and operating room time for incision and drainage of abscesses caused by 
CA-MRSA (133). 

More evidence to substantiate the idea that CA-MRSA infections and the overall bur- 
den of S. aureus infections are both dramatically increasing was provided by investigators 
at Driscoll Children’s Hospital in Coqjus Christi, Texas. Purcell et al. documented an in- 
crease in the number of infections caused by CA-MRSA in (heir institution from 9 in 1999 
to 459 in 2003 (111, 1 12), The number of MRSA cases almost doubled in 1 year, from 282 
infections in 2002 to 467 infections in 2003, with 98% of the infections due to CA-MRSA. 
Importantly, these increases were directly translated into similar increases in the overall 
burden of S. aureus disease. At Texas Children’s Hospital in Houston, similar increases in 
both the absolute number of community-acquired S. aureus infections and the percentage 
of CA-MRSA compared with all S. aureus infections increased in a 3-year period. The 
percentage of CA-MRSA isolates increased from 71.5% (551 of 771 S. aureus isolates) in 
year 1 to 76,4% (1,193 of 1,562 isolates) in year 3 (69). Other centers have experienced 
stmilar increases in the disease burden due to CA-MRSA. This dramatic increase in the 5, 
aureus burden and CA-MRSA has not occuned in all geogiaphic locales. Centers alieady 
expeneiicing the increase, however, have continued to do so, and their numbers have re- 
lentlessly increased with time 

Certain individuals appear to be at higher risk for CA-MRSA disease. In prospective 
sui veillance performed in Baltimore and Atlanta, children younger than 2 years of age had 
a higher lisk for disease than others (48). In tlie same study African-Americans had a 
higher risk than whites in Atlanta, but this difference did not hold true in Baltimore. Other 
studies have suggested a relatively higher incidence of disease among Pacific Islanders, 
American Indians, and Alaskan Natives (4, 55). Factors that may contribute to tlie disease 
burden in certain populations include increased prevalence of certain underlying diseases 
or differences in socioeconomic factors (e.g., household/community crowding or decreased 
access to medical care). Study design may have influenced the results and conclusions 
from some of these studies. For example, a definition of CA-MRSA that includes only 
MRSA obtained from persons without risk factors for hospital-acquired MRSA may ex- 
clude individuals infected with isolates that are genetically defined CA-MRSA isolates 
(see “Bacterial Genetic Investigations” below). Members of certain populations also may 
not be sampled or cultured with the same frequency as others. 


BACTERIAL GENETIC INVESTIGATIONS 

Important genetic phenomena are believed to be responsible for the phenotypic dif- 
ferences observed in comparisons of CA-MRSA and HA-MRSA isolates. Methicillin 
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resistance is coiifeired by the mecA gene, which encodes penicillin-binding protein 2a 
(PBP2a), an enzyme catalyzing transpeptidalion of S. atireiis peptidoglycan PBP2a has 
low affinity for P-lactam antibiotics. PBP2a, in partnership with native S. aureus PBP2, al- 
lows the synthesis of peptidoglycan even in the presence of a |3-lactam antimicrobial, thus 
rendering the bacteria resistant to p-lactani antibiotics (26, 109), 

mecA IS located on a mobile genetic island called the stapliylococcal chromosomal cas- 
sette mec (SCCmec) (61), which is present in all MRSA isolates with a single exception 
(132). The SCCmec cassette contains a mec complex consisting of wecA and its vaiiably 
present regulatory elements mecRl and meci, and ccf genes that encode recombinases re- 
sponsible for the excision of SCCmec and its integration into the staphylococcal chroino- 
some. The MecRl protein binds to P-lactam antibiotics with subsequent proteolytic 
cleavage of MecI (134). This cleavage of MecI results In derepression of mecA, enabling 
the transcription almecA. 

These SCCmec elements have been found in multiple ,5. aureus backgrounds, although 
the mechanism for their movement from strain to strain is not known. Site-specific 
chromosomal integration of an SCCmec element is the genetic event tliat converts a 
methicillin-susceptible S. aureus strain into a methicillin-resistant strain. Molecular lesl- 
iug of Staphylococcus epidermidis isolates dating from 1973 to 1983 also revealed the 
presence of SCCmec elements in that species, suggesting that interspecies transfer of 
those genetic eleinents from S. epidennidis to S. aureus may have occurred (130). SCC 
elements lacking mecA found in Staphylococcus hominis (70) and S. epidermidis (94) 
have lent credence to the idea that coagulase-negative species act as a reservoir for the 
variable DNA sequences found in SCCmec elements. 

Initial characterization of SCCmec elements from MRSA isolates revealed tlnee types 
in which the DNA sequences of the ccr genes {cci complex) and the molecular anatomies 
of the mecA complexes differed (61). SCCmec types 11 and 111 contained genes that medi- 
ated lesistance to non-P-!actani antibiotics, consistent with the multtdrug resistance phe- 
notype found among HA-MRSA isolates. For example, SCCmec type II contains the ermA 
gene, which confers resistance to eiythroraycin and inducible or constitutive resistance to 
clindamycin, as well as resistance determinants for cadmium and neomycin (61). 

The tlu-ee SCCmec element types initially characterized were 34, 53, and 67 kb in size 
and were identified in a survey of HA-MRSA isolates (61). Their sizes were believed to 
limit facile transfer of the elements to different strains on a frequent basis. Thus, prior to 
the mid-1990s, dissemination of MRSA relied upon transfer of the entire bacterium, im- 
plying potential effectiveness for hospital infection control measures. 

Ill contrasi, CA-MRSA strains most often contain the novel SCCmec type IV, a 21- to 
24-kb element, smaller and probably more mobile than the types II and HI found in HA- 
MRSA isolates. Moreover, five of the six sequenced SCCmec IV elements (IVa, GenBank 
accession numbers AB063172 aud NC_.003923; IVb, accession number AB063173; IVc, 
accession numbers AY271717 and AB096217: and IVe, accession number AJ810121) 
lacked antibiotic resistance genes other than the mecA gene, consistent with the CA-MRSA 
phenotype of susceptibility to multiple non-P-lactam antibiotics (36, 83, 93); one had a 
gentamicin resistance detenninant at the left extremity (strain MR108, accession number 
AB096217). CA-MRSA strains containing the type IV element often remain susceptible to 
clindamycin, in part because the sequenced type IV elements are not known to contain the 
eiin gene (61). Clindamycin-resistant CA-MRSA strains may have acquired the erm gene. 
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though the location of the enn gene has not yet been elucidated (29), More frequently, 
erythromycin resistance is detected in CA-MRSA strains, as other genetic elements medi- 
ating erythromycin resistance, such as msrA, can be found elsewhere on a plasmid or in 
the S. aureus genome (18, 29). 

SCCmec IV has been found in multiple 5. aureus genetic backgrounds, supporting the 
hypothesis that it is readily transferred from strain to strain (36, 103, 115). Although both 
HA-MRSA and CA-MRSA clones can spicad as the entire bacterium is transferred, it is 
suspected that CA-MRSA clones can increase in number as MSSA backgrounds acquire 
the SCCmec type IV element (93). 

Recently, another SCCmec type, type V, that appears similar to type IV in size (27 kb) 
and probably in mobility has been discovered. Type V was first identified in several strains 
from Australia, where it had already entered lluee S. auivus genetic backgrounds (se- 
quence types 45, 8, and 152) (31). A V-like (type V.p) element was subsequently identified 
in multiply resistant sequence type 59 CA-MRSA strains in Taipei, Taiwan, and was the 
predominant background found in CA-MRSA in Taipei (15), Thus, there are now five dif- 
ferent SCCmec elements that have been described, designated SCCmec I to V. Addition- 
ally, an SCCmec element described by Oliveira et al. in strain HDE288 (104), originally 
described as SCCmec IV, cannot actually be classified among types I tiu'ough V (Table 1). 
New SCCmec genetic elements are being discovered, as the SCCmec elements appear to 
evolve rapidly; recent characterization of strains from patients in Ireland has revealed 
seven novel variants of extant SCCmec element types (123). The rapid evolution of these 
elements may make cuirent SCCmec nomenclature strategies inadequate for classification. 

Different methods have been employed to define the genetic background and character- 
istics of 5. aureus strains Pulsed-field gel electrophoresis (PFQE) has been used to follow 
rapid evolutionaiy events in the S. aureus genome. It is especially useful for assessing the, 
relatedness of strains in an outbreak and for delerniming the clonal repertoires of strains in 
the community A cla.s.sification system that categorizes strains by their PFGE restriction 
fragment paitern.s into lineages designated USA 100, USA 200, etc,, has been described 
and is in wide use (88). Another isolate-fliigerprinting technique, multilocus sequence typ- 
ing (MI.ST), provide.s information on slower-paced evolution of S. aureus strains, becau.se 
polymorphisms in the partial sequences of the seven housekeeping genes examined by this 
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IV elements have been subtyped, e.g., a to g, according to poiymoiphtsnu in 
the left extreinit)’ of the element, the so-called L-C region, and the right exlJOTiity. the 
so-cRlIcd 1-R region (62. 73, 82. 93. 122). A unified noinencJaiure system docs not 
exist, however. Both uppercase and lowercase letters have been used, and they some> 
limes refer to different tilings; c.g., SCOnec has a different DNA sequence from 
SCCmec IVA 
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method are well conserved (41). CA-MRSA and HA-MRSA often have distinct PFGE and 
ML.ST patterns, although some overlap exists 


TOXIN GENES AND PATHOPHYSIOLOGY OF DISEASE 

The toxin gene repertoire among CA-MRSA isolates has been hypothesized to con- 
tribute to the difference in disease spectra between CA-MRSA and HA-MRSA (97), A 
survey of 16 toxin genes known to be present in genomically sequenced S. aureus strains 
revealed that important differences can be identified when HA-MRSA and CA-MRSA 
isolates are compared. Six exotoxin genes were found significantly more often among CA- 
MRSA isolates, and seven were found significantly more often among HA-MRSA strains 
(97). The exotoxin genes more commonly found in CA-MRSA isolates included lukS- 
PV/IukF-PV, sea, seh, sec, seh, and sek. It is not clear which of these, if any, confer special 
virulence characteristics on CA-MRSA isolates. 

Two toxin genes present particularly frequently in CA-MRSA isolates, ItikS-PV/lukF-PV, 
which encode the Panton-Valentine leukocidin (PVL), have been suspected to play impor- 
tant roles in the virulence of CA-MRSA organisms. PVL is a synergoliymenotropic toxin 
that disnipts the integrity of polymorphonuclear leukocytes, and perhaps other cells. The 
toxin is hypothesized to cause neutropenia and extensive tissue damage, perhaps mediated 
by the release of toxic products from neutrophils. The PVL genes are transfened from 
strain to strain by one of sever al bacteriophages (98). They insert at a site-specific chromo- 
somal location that is distinct from the SCCmcc element insertion site. 

PVL is not a newly identified toxin, but the epidemiology of S. aureus isolates carry- 
ing the PVL genes has changed (51, 106). The genes encoding PVL were found in only 
about 1 to 2% of unselected MSSA isolates (89, 1 10). However, when disease-causing 
MSSA isolates were examined, the genes encoding PVL were found in 93% of isolates 
obtained from patients with furunculosis and 85% of isolates from patients with community- 
acquired .S’, aiveus pneumonia (32, 78). In contrast, S. aureus isolates obtained from blood 
rarely contain the PVL genes (S9). PVL genes have also been associated W'ith isolates 
causing empyema and a distinctive necrotizing pneumonia (44, 52). In a case-control 
Study of MSSA and MRSA isolates causing community-acquired S. aureus pneumonia, 
isolates containing the PVL genes caused more severe disease characterized by hemop- 
tysis, tissue necrosis, and higher morbidity and mortality than isolates that lacked the 
genes (50). 

Data on the prevalence of PVL genes among colonizing CA-MRSA strains obtained by 
the National Health and Nutrition Survey in 2001 and 2002 suggest that PVL genes are less 
frequently found among colonizing CA-MRSA strains. This population-based survey de- 
tected MRSA carriage in 75 of 9,622 sun’eyed individuals, with 37 of the 75 MRSA iso- 
lates (50%) containing SCCmec tj'pe IV and 38 containing SCCmec type 11, Of the 37 
people colonized with SCCmec type IV-containing strains, only 6 (16%) carried the genes 
encoding PVL, and none of the SCCmec type Il-conlaining strains contained these genes. 
Additionally, among asymptomatic CA-MRSA isolates colonizing the noses of military 
personnel, the genes encoding PVL were present in 58% of the strains (40). Nasal swabs 
collected from 500 healthy children at a Tennessee clinic presenting for a health mainte- 
nance visit found that 46, or 9.2%, of the children had nasal colonization with MRSA; only 
10, or 22%, of these strains contained the genes for PVL (34). Thus, the presence of PVL in 
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CA-MRSA stiains does not appear to be necessarj' for colonization and presumably, there- 

foie. spread 

Although the PVL genes ai'e not consistently present in nasal-colonization strains ob- 
tained from otherwise healthy individuals, there is a strong coirelation between the pres- 
ence of PVL genes and CA-MRSA disease isolates. Isolates from a case series of patients 
with necrotizing fasciitis and neciotizing myositis all contained PVL genes, and these, 
along with lukD and lukE, were tlie only toxin genes detected among the 14 MRSA dis- 
ease isolates (91). CA-MRSA isolates obtained from children and adults with necrotizing 
pneumonia have also been found to contain lukS-PV/IukF-PV (44, 93). Among disease- 
causing CA-MRSA isolates, 77 to 100% contain the PVL genes (92, 97, 103, 127). 

Tlie CA-MRSA epidemic has been fueled by multiple S. aureus genetic backgrounds 
containing the PVL genes. Analysis of CA-MRSA strains containing SCCmec IV from the 
United States and Australia found PVL in five different CA-MRSA backgrounds defined 
by MLST (103), Analysis of 117 CA-MRSA disease-causing strains from the United 
States, France, Switzerland, Australia, New Zealand, and Western Samoa found that the 
CA-MRSA strains unifonnly contained both SCCmec type IV and the PVL loci (127), 
These CA-MRSA isolates belonged to six different clonal groups, as defined by PFGE and 
MLST. These data support the notion that the dramatic increase in CA-MRSA disease 
largely represents the spread of multiple and diverse S. aureus genetic backgrounds rather 
than the spread of a single clone. Moreover, SCCmec IV and PVL together seem to confer 
a selective advantage for pathogenicity. It is not at present understood why the prevalence 
of PVL among CA-MRSA strains is so high, as the genes encoding PVL are not believed 
to be tiansfeiTed with the SCCmec IV complex. Recently, PVL genes were also found in 
SCCmec type V.j. strains from patients and healthy children in Taiwan (L5). It is also not 
utidc) stood why tlie spiead of CA-MRSA strains containing PVL has occulted so lapidly, 
whereas disease-causing MSSA strains containing PVL are not known to have increased 
lapidly. Further researcli i,s needed to understand these phenomena. 

CLINICAL PRESENTATION 

Asymptomatic colonization is the most frequent outcome of host interaction with 
S. aureus. Among symptomatic patients, skin and soft tissue infections represent the ma- 
jority of the disease burden due to CA-MRSA (48, 69). The Centers for Disease Control 
and Pieventioii (CDC) conducted population-based prospective surveillance and deter- 
mined that 77% of 1,647 CA-MRSA infections in Baltimore and Atlanta were skin and 
soft tissue infections (48). Furuncles, carbuncles, and deep skin abscesses are most com- 
mon. These skin infections are characterized by local warmth, induration, tenderness, 
and er)'thema with or without fluctuance. Dermonecrotic lesions aie often initially 
thought to be brown recluse spider bites or other insect bites, causing delay in diagnosis 
and treatment. This history i,s often given by patients even in areas of the country outside 
the habitat of spiders whose bites can produce similar dermonecrosis. CA-MRSA skin 
lesions can rapidly progress in size and severity; fever and signs of systemic illness are 
variably present. In one prospective series of patients presenting to an urban medical 
center emergency department, half of all skin infections and 75% of all S. aureus skin 
infections were due to MRSA, nearly all of which carried SCCmec IV and the PVL 
genes (46). 
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The mainstay of treatraeut for skin abscesses is incision and drainage of the lesion (80). 
Before the epidemic CA-MRSA era, studies had supported the notion that adjunctive atr- 
tibiotic therapy was unnecessai^ in uncomplicated cases of S. aureus abscesses, particu- 
larly small ones, but data regarding the precise rates of successful treatment, prevention of 
complications, and recurrence rates of CA-MRSA lesions have been inconclusive. One 
retrospective study suggested that incision and drainage alone of abscess-equivalent le- 
sions <5 cm in diameter is adequate therapy, but this conclusion assumes the ineffective- 
ness of “inappropriate” antibiotics, with which many of the patients were also treated (75). 
SuiTounding cellulitis, large lesions, fever, systemic illness, and comorbid conditions sug- 
gest the need for adjunctit'e antimicrobial therapy. 

CA-MRSA can also cause more severe disease and has been implicated in several 
invasive-disease syndromes, including pneumonia with empyema, necrotizing pneumonia, 
necrotizing fasciitis, septic thrombophlebitis with pulmonary embolization, and severe 
sepsis syndrome (44, 91, 93). Although some of these invasive-disease syndromes had 
been previously described with MSSA (50, 78), they appear to be more frequently associ- 
ated with CA-MRSA. In the CDC prospective surveillance mentioned previously, 6% of 
CA-MRSA cases were considered “invasive,” including bacteremia, septic arthritis, osteo- 
myelitis, and pneumonia (48). 

CA-MRSA pneumonia characterized by rapidly progressing respiiatory distress, he- 
moptysis, necrotizing features best viewed by computerized axial tomography (CT), and 
empyema requiring decortication has been described among children and adults with in- 
creased frequency. Patients with CA-MRSA necrotizing pneumonia/empyeina present 
with a syndrome characterized by an influenza or influenza-like prodrome, high fever, 
leukopenia, respiratoiy failure, and shock (44). Infection with influenza virus or other 
vimses may predispose to invasion and infection by colonizing CA-MRSA strains. Chest 
radiography may reveal lobar or patchy consolidation with or without pneumatoceles. The 
pneumonia may be classified as “necrotizing” if the chest CT shows a coirsolidative infil- 
trate, destnictjon of nonnal lung architecture, and loss of tissue enhancement. Necrotizing 
pneumonia due to CA-MRSA (or CA-MSSA) canyiiig the genetic determinants for PVL 
is associated with increased morbidity and mortality coinpai-ed with community-acquired 
pneumonia (CAP) due to S. aureus strains lacking PVL (50). Suspicion of CA-MRSA 
pneumonia should be raised when patients present with rapidly progressing respiratory 
distress, severe systemic illness, or the presence of pleural effusion by radiography or ul- 
trasound. Early signs or predictors of CA-MRSA pneumonia as the etiology would be of 
clinical use but have yet to be identified (Fig. I and 2). 

Empiric tieatment of suspected CAP has been complicated by the emergence of CA- 
MRSA as an etiology. Guidelines for empirical therapy for CAP often do not include an- 
timicrobials that successfully treat CA-MRSA, and deteimination of the etiologic agent of 
pneumonia is often unsuccessful or impractical. Addition of vancomycin is suggested for 
the empirical treatment regimen of itl patients with CAP. The presence of a pleural effu- 
sion necessitates thoracentesis and drainage, as well as evaluation of the pleural fluid in an 
effoit to diagnose empyema. 

Severe sepsis due to CA-MRSA has been increasingly recognized (2, 22, 73, 93). Our 
definition of severe sepsis includes isolation of S. aureus from a clinically important site, 
hypotension (systolic blood pressure below the fifth percentile for age for children or less 
than 90 mm Hg for adults), and respiratory distress syndrome or respiratory failure, plus 



155 


162 Crawford et al. 


A. 




Figure 1, (A) A 2-j'ciu-old child wiUi a history of asthma presented to the hospital with 
tachypnea and fever. The chest X-ray shown here showed patchy airspace disease in die 
left base, interpreted to be patchy atalectasis associated with asthma. (B) Less than 2d h 
later, the child's condition had rapidly deteriorated. This chest X-ray shows bilateral air- 
space opacification of both lungs MRSA was isolated from the ainvay of this child and 
from the lungs al postmortem examination. 


clinical or laboratory evidence of abnormal function of the central nervous system, liver, 
kidneys, muscles, or skin or hemostasis (or a combination thereof), usually in the pres- 
ence of leukopenia or thrombocytopenia (2). Shock in the presence of pneumonia and pur- 
pura fiihninan.s have also been docninented. Severe sepsis may be rapidly progressive and 
result in death. Necrotizing pneumonia is always or neaiiy always present (Fig, 1). Initial 
Ueatnieiit with antibioiic.s latei found to be ineffective against the infecting MRSA strains 
may have contributed to the deaths of some patients, but death has resulted even when ap- 
propiiate antibiotics were administered at presentation. The syndrome is often initially 
suspected to be meningococcemia or toxic shock syndrome. Autopsy results have revealed 
bilateral adrenal hemorrhage consistent with the Waterhouse-Friderichsen syndrome (2), 
most commonly associated with meningococcemia. S. aureus sepsis is a newly identified 
cause. Antibiotic therapy directed against MRSA should now be included in the empirical 
regimen for any patient presenting with sepsis and/or purpura fulminans. 

Osteomyelitis, pyomyositis, septic arthritis, necrotizing fasciitis, septic thrombophlebitis, 
and orbital infections are other syndromes ascribed to CA-MRSA. Most reports have de- 
scribed disease in children, but adults have also been affected (44, 91). Empiric antibiotic 
coverage for any suspected 5. aureus syndrome should now include agents active against 
CA-MRSA. 


ASYMPTOMATIC COLONIZATION 

When MRSA disease began to be recognized among previously healthy patients with- 
out risk for MRSA, it was presumed that asymptomatic MRSA colonization must also 
be occurring in the general population. Indeed, among healthy children visiting an out- 
patient health care center for routine care and children visiting a pediatric emergency room 
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c. 



Figure 2, (A) Chest CT of an 8 ycat-old boy, I week after he presented to the hospital 
w'ith MESA necrotizing pneumonia. This CT shows extensive opacification and ground- 
glass appearance of both lungs and multiple pneumatoceles, all due to severe neerotizing 
pneumonia. (B) Chest CT of the same patient 6 weeks later, showing extensive destruction 
of normal lung architecture and an anterior pneumothorax. (C) Chest radiograph of the 
same patient 2 months after presentation, when the patient had recovered from his acute 
illness. This radiograph shows patchy airspace opacities and numerous pneumatoceles 
bilaterally. 


for an urgent issue, the carrier rates of MRS A were about 1% (60, 125). The Nationai 
Health and Nutrition Survey surveyed a cross-section of the general population in 2001 
and 2002 and also found that about 1 % of children and adults carried MRSA among their 
nasal flora (http://www.cdc, gov/nchs/nhanes,htm). About half of these strains contained 
SCCmec IV, and about half contained SCCmec II. Both studies were performed relatively 
early in the CA-MRSA epidemic, and colonization rates may have subsequently in- 
creased. Cultures taken from asymptomatic subjects without risk factors for MRSA colo- 
nization m Taiwan from 1997 to 2002 found a colonization rate of 5% (15). Interestingly, 
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a majority of those colonizing strains contained SCCmec IV and lacked the PVL loci, 
whereas a small subset contained SCCmec Vj carrying the PVL determinants, A 2004 
Tennessee study of nasal colonization among 500 children presenting for well-child care 
found a startlingly high MRSA colonization rate of 9.2%, dramatically increased from 
the 0,8% found in 2001 (34). 

Persons asymptomatically colonized with CA-MRSA seem to be at higher risk for 
S. aureus disease than those colonized with MSSA. Ellis et al. found that, among military 
recruits, those with CA-MRSA nasal colonization had a relative risk of 10.7 for develop- 
ing clinical infection compared with those colonized with CA-MSSA {P< 0,001) (40). 
Of nine CA-MRSA-colonized participants who developed subsequent infection, eight 
were colonized with a PVL-positive strain and presented with abscesses, whereas the par- 
ticipant colonized with a PVL-negative strain presented with cellulitis. The MSSA iso- 
lates in this study were not characterized further to determine if they contained the PVL 
determinants. 

The presence of the PVL genetic determinants among CA-MRSA isolates may be re- 
sponsible for the differences in the nsk of infection compared with PVL-negative HA- 
MRSA or PVL-negative MSSA. MSSA strains harboring the genes for PVL have also 
caused necrotizing pneumonia, sepsis, and skin and soft tissue infections. Further defini- 
tion of the risk of infection among tliose colonized with PVL-positive CA-MRSA may 
have important prognostic and therapeutic implications. 

THERAPY FOR CA-MRSA INFECTIONS 

The CA-MRSA epidemic has complicated tlie selection of empirical antibiotic therapy 
for presumed 5'. aureus infections. The impossibility of clinically distinguishing between 
infections caused by CA-MSSA and CA-MRSA dictates that clinicians become familiar 
with the frequencies of CA-.MRSA in llieir respective communities. In areas where the 
buiden of CA-MRSA disease is significant (some have suggested that CA-MRSA strains 
are >10% of S. aureus strain.s [6]), empirical p-lactam therapy i-S no longer appropriate. 
Local resistance rates can be tracked by monitoring hospital clinical microbiology reports 
and outbreaks investigated by local public health departments. The recommended in- 
creased frequency of obtaining diagnostic cultures will also be of value in determining an- 
tibiotic susceptibilities. 

Whereas treatment of often multiply resistant hospital-associated MRSA called van- 
comycin into heavy use, options for treatment of CA-MRSA are currently broader. Any 
antibiotic use has the potential to select for resistant strains, and CA-MRSA may not al- 
ways remain susceptible to drugs cunently available, as suggested by the presence of 
multidrug-resistant SCCmec type IV- and type V-containing CA-MRSA strains in Taiwan 
(15). The selection of empirical antibiotic therapy should reflect the local rate of methi- 
cilliii resistance, the disease syndrome, the severity of illness, and the clinical implications 
of transiently choosing suboptiraal therapy before culture and susceptibility results are 
known. Figure 2 illustrates an approach to the management of skin and soft tissue infec- 
tions when CA-MRSA is among the likely etiologies. Empirical therapy for possible CA- 
MRSA invasive disease, including necrotizing pneumonia, septic artlmtis, osteomyelitis, 
necrotizing fasciitis, and severe sepsis, can follow the Fig. 3 paradigms for moderate and 
severe illness, 
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Figure 3. Paradigm for management of paiients with CA-MRSA skrn and soft tissue in- 
fections. The designations mild, moderate, and severe refer to the levels of clinical acuity. 


The therapy for possible CA-MRSA disease involves the use of agents, many of which 
have not been in wide use for S. aureus infections prior to tlie CA-MRSA epidemic. Some 
relevant clinical properties of these agents are reviewed below. 


Clindamycin 

Clindainycin is a lincosamide antimicrobial that inhibits protein synthesis at the chain 
elongation step by interfering with transpeptidation by the 508 ribosomal subunit. It has 
activity against gram-positive organisms, including S. aureus, Streptococcus pneumoniae, 
Streptococcus pyogenes, and anaerobic organisms. While most HA-MRSA isolates are re- 
sistant to clindamycin, most CA-MRSA isolates are susceptible. A retrospective chart 
evaluation of patients treated for MRSA infection suggested that clindamycin was effec- 
tive in treating invasive infections, Outcomes were comparable to those in patients with 
MSSA infections who were treated with p-lactams (87). Clindamycin is known for its 
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poor taste as an oral suspension and its potential for precipitating Clostridium difficile 
colitis, and some have remained reluctant to use it Its advantages, however, include its 
availability in both oral and intravenous formulations; good tissue penetration, especially 
into skin and bone; and a lower cost than some alternative therapies. 

Chai'acterization of CA-MRSA strains obtained early in the epidemic found that many 
were resistant only to (d-iactams, making clindamycin a reliable choice for therapy. How- 
ever, reports of increasing erythroinycm and clindamycin resistance among community 
strains have emerged (68). 

Clindamycin-susceptible, erytluromycin-resistant 5. aureus (clindamyciii-erythromycin- 
discordant) isolates may reflect several molecular scenarios. Resistance to these antibi- 
otics is commonly mediated by the eivt gene, giving rise to the so-called macrolide, 
lincosamide, streptogramin B phenotype (3). These tlirec structurally distinct compounds 
all interfere with protein synthesis by binding to a common target on the 23S rRNA. The 
erm gene product modifies the common binding target by methylating a critical adenine 
residue on ribosomal RNA. Expression of enn is normally repressed unless it is induced 
by a 14- or 15-member macrolide, e.g., erythromycin, via a translational attenuation 
mechanism. Because lincosamides (clindamycin) and streptogramin B do not induce the 
erm gene, isoldtes that express enn only after erj'thromycin induction are phenotypi- 
cally resistant to macrolides but test susceptible to lincosamide (clindamycin) and sirep- 
tograrain B antibiotics. In the presence of a mutation upstream of erm, the pioduction of 
the methylase gene product proceeds without an inducer, and these mutants express a con- 
stitutive macrolide, lincosamide, streptogramin B phenotype. Even when inducible erm 
expression is present and clindamycin susceptibility is reported, clindamycin can select 
for constitutive erm expression. Clindamycin treatment failures have been reported under 
these circumstances (45, 76, 87) Although the frequency is not known, failure is likely to 
be infrequent. 

The potential for clindamycin treatment failure can be asses,sed by performance of a 
laiidcni erythromycin-cliiidamycm disk diffusion lest on al! ciythromycin-tcsislani, 
clindamycin-susceptible S. aureus isolates. Guidelines for performance of this “D test" 
have been published by the Clinical and Laboratory Standards Institute (formerly 
NCCLS) (99). The D test is performed by placing clindamycin and erythromycin disks at 
an edge-to-edge distance of 15 to 20 mm. The appearance of a D-shaped zone of clearing 
around the clindamycin disk indicates the presence of the enn gene and erythromycin- 
induced clindamycin resistance. If the D test is positive, clinicians should be aware that 
treatment with clindamycin may result in clinical treatment failure (Hg, 4). Clindamycin- 
susceptible, erythroniyciii-resistam isolates with a negative D test may contain an efflux 
pump specific to erythromycin, encoded by another gene called ntsrA. Clindamycin treat- 
ment is appropriate for these strains. The proportion of D- test-positive CA-MRSA isolates 
varies geographically (16, 45), although few data are available that directly address this 
issue. 

Clindamycin has another potential advantage in the treatment of suspected toxin- 
mediated disease, such as necrotizing fasciitis, necrotizing pneumonia, toxic shock syn- 
drome, and severe sepsis, due to its potent suppression of bacterial protein synthesis. 
Many experts have argued, therefore, for its hypothetical superiority in toxin-mediated 
syndromes, although explicit data are lacking. Advocates for clindamycin in this setting 
often combine it with oxacillin (m areas with low prevalence of MRS A) or vancomycin. 
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Figure 4. A "D test" is petformed on isolates that aie lesistant to erythromycin but sus- 
ceptible to clindamycin in order to evaluate the potential for tieatmenl failure when 
using clmdamycin Blunting of the clindamycin zone of inhibition (marked by a verti- 
cal arrow) indicates the presence of an erm gene in the test isolate that is inducible by 
erythromycin 


Clindamycin is bacteriostatic and therefore probably should not be used in the treatment 
of endocarditis or other intravascular S. aureus infections- 

Tt-iincthoprim-Sulfanietboxazole 

Trimethoprim-sulfamethoxazole (TMP-SMX) interferes with the biosynthesis of 
tetrahydrofolic acid, essential for microbial synthesis of proteins and nucleotides. Many 
experts believe that mild to moderate skin infections caused by CA-MRSA can be effec- 
tively managed by this fixed antibiotic combination. Lack of clinical experience in using 
TMP-SMX for S. aureus infections and lack of controlled trials supporting its use limit the 
confidence of some clinicians in this treatment regimen. A study conducted among 
intravenous-drug users suggested that TMP-SMX might be as effective as vancomycin for 
5. aureus infection, although vancomycin was superior for the treaUnent of endocarditis 
(86), A retrospective chart review of patients with cutaneous CA-MRSA infections con- 
cluded that a combination of TMP-SMX and rifampin was an effective treatment for cuta- 
neous CA-MRSA infection (63), whereas use of TMP-SMX alone resulted in only a 50% 
clinical cure rate. 
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An important limitation of TMP-SMX as empirical therapy for a skin or soft tissue in- 
fection is its lack of activity against some strains of group A streptococci. Thus, if group A 
streptococcal infection is a consideration, e.g., in a patient with cellulitis, TMP-SMX may 
not be a good choice. Common side effects of TMP-SMX include rash and urticaria. More 
rare!}', clinicians should be alert for the more serious Stevens-Johnson syndrome, hemato- 
logic abnormalities, and hepatotoxicity. 

Tetracyclines 

The long-acting tetracycline derivatives doxycycline, minocycline, and tigecycline 
have also been considered for the treatment of MRSA. Tigecycline is a novel tetracycline 
analogue approved by the U.S. Food and Drug Administration in 2CK)5. Comparison of 
tigecycline with aztreonam plus vancomycin for the treatment of skin and skin structure 
infections showed equivalence between the two treatnienis (17), Case series report an 85% 
success rate in treatment of CA-MRSA infections with minocycline or doxycycline, but 
randomized trials have not been performed (1 16). These agents are generally not indicated 
for use in children younger than 8 years of age due to concern about discoloration of bones 
and teeth. Oral and intravenous formulations of tetracycline derivatives are available, but 
tigecycline is available only as an intravenous formulation. 

Vaucoinyciii and Related Glycopeptides 

Vancomycin is a glycopeptide antimicrobial agent that inhibits the synthesis and assem- 
bly of cell wall peptidoglycan by binding to terminal D-Ala-D-A!a lipid II peptide precur- 
sors. Vancomycin underwent a marked increase in use wlien the spread of nosocomial 
MRSA occuned worldwide and foi many years was called the “antibiotic of last resort.” It 
IS available only m an intravenous prepaiation. Adverse effects, including nephrotoxicity, 
require serum diug level monitoring, especially when other nephrotoxic agents are given 
concunenily, A histamine-likc leacliou, known as “led-mau syndrome,” associated with 
vancomycin infusion can be avoided by pretreatment with an antihistamine and slowed in- 
fusion, Vancomycin should be considered for children with serious suspected MRSA infec- 
tions, including severe sepsis; toxic shock syndrome; necrotizing pneumonia; intravascular 
infections, such as septic tlirombophlebitis or endocaditis; and necrotizing fasciitis. 

Concern about vancomycin resistance is rising, since S. aureus isolates witli so-called 
intermediate susceptibility to vancomycin (VISA) have been recovered (21, 124) in asso- 
ciation with treatment failure. VISA isolates are believed to occur more frequently than is 
cuiTently documented, because clinical microbiology laboratories often do not perform the 
necessary tests to detect intermediate susceptibility (47). Moreover, in 2002, the Centers 
for Disease Control and Prevention reixirted the first documented infection caused by 
high-level vancomycin-resistant 5. aureus (VRSA) that contained the vanA vancomycin 
resistance genes from enterococci (23, 28, 128). Four additional VRSA isolates have been 
found subsequently. VRSA isolates are also unreliably detected by routine clinical micro- 
biology laboratoiy' methods. 

Another glycopeptide antimicrobial, teicoplanin, is not licensed in the United States but 
appears to offer no advantage over vancomycin for treatment of staphylococcal infections. 

Dalbavancin is a glycopeptide antibiotic with a long half-life currently under investiga- 
tion for use ill the treatment of infections with gram-positive aerobic and anaerobic bacte- 



162 


Chapter 9 • Comirainity-Associated MRSA 169 

ria. Phase 3 trials in the treatment of skin and soft tissue infections in adults have been 
completed, but the results are not yet available. 


BEYOND VANCOMYCIN 
Linezolid 

Linezolid is the first agent in a new class of antimicrobials called the oxazolidinones 
that act to inhibit the initiation step of protein synthesis. Linezolid has broad in vitro activ- 
ity against p-lactam- and glycopeptide-susceptible and -resistant gram-positive bacteria, 
including MRSA, VISA, VRSA, and vancomycin-resistant enterococci. Treatment with 
linezolid has resulted in outcomes similar to those of treatment with vancomycin in pa- 
tients with skill and soft tissue infections and pneumonia caused by resistant gram-positive 
organisms, including MRSA. Acquired resistance to linezolid in S. aureus has thus far 
been exceedingly rare. Linezolid is well tolerated in the pediatric population (37. 67, 131). 
It is available in intravenous and oral forms, and oral bioavailability is approximately 
100%, allowing transition from intravenous to oral therapy. Unfortunately, linezolid is 
very expensive compared with alteniative antibiotics. Because it is bacteriostatic against S. 
aureus, it is also not the preferred neatment option in endocarditis and meningitis, for 
which a bactericidal agent is prefeired (30, 117). 

Use of linezolid has been associated with reversible neutropenia, anemia, and throm- 
bocytopenia. Monitoring of neutrophils, hemoglobin, and platelets should occur weekly 
in patients receiving linezolid, particularly if therapy extends beyond 2 weeks; in those 
with preexisting myelosuppression; or in those receiving other drugs that produce bone 
marrow siippressioii. Piolonged use of linezolid h.as also been associated with optic and 
peripheral neiuopathies 


Quinupri.stiii-Dalfopristin (Syuercid) 

Quinupristin-dalfopristin is a fixed combination of group B and group A strep- 
togramins. Both of these antibiotics bind to the SOS subunit of lire bacterial ribosome and 
have a bactericidal effect resulting from inhibition of protein sj’nthesis. Syuercid has in 
vitro activity against staphylococci, streptococci, and enterococci, excluding Entemcoccus 
faecalis. In two randomized open-label trials, the bacteriologic success rate for treatment 
of gram-positive skin and skin structure infections with quinupristin-dalfopristin was 
lower titan with the standard therapy group (cefazolin, oxacillin, or vancomycin) (101). 


ADJUNCTI^TS THERAPIES 

Intravenous immunoglobulin has been suggested for use in supportive treatment of 
toxin-mediated diseases, such as toxic shock syndrome (9, 121). The severe, rapidly pro- 
gressive course in children and adults witli necrotizing pneumonia, severe sepsis, and 
shock due to CA-MRSA may be due in part to toxin-mediated effects. One brand of 
commercially available intravenous iinniunoglobuliii (IVIG) was found to contain anti- 
body directed against recombinant PVL (49), and thus, IVIG may have a role in limiting 
toxin-mediated effects. IVIG neutralizes pore formation and the cytolytic effect of PVL in 
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vitro (49). Clinical trials evaluating the effectiveness of IVIG in CA-MRSA necrotizing 
pneumonia and severe sepsis are warranted. 


PREVENTIVE MEASURES 

S. aureus has its primary ecologic niche in the anterior nares. It has been assumed, but 
not proven, that the same is true for CA-MRSA. Skin-to-skin contact is likely the primary 
mechanism for transfer of a colonizing or skin and soft tissue infection isolate from one 
host to another, as evidenced by outbreaks among sports teams and those in close-contact 
quarters, Preventive measures have focused on decreasing transmission through improved 
hygiene, including strict wound care, proper disposal of contaminated items, covering un- 
healed wounds, and hand washing. Some sports teams have increased efforts to schedule 
equipment washing, discouraged towel sharing, restricted infected members from play 
until lesions are healed, and encouraged good hygiene among team members (24, 1(X)). 
No single measure has proven successful, although outbreaks have been curtailed after the 
institution of multiple measures such as these. Several correctional facilities are also insti- 
tuting increased access to soap and water and improved attention to skin lesions to prevent 
the spread of CA-MRSA, as recommended by the Federal Bureau of Prisons (25). 

Eradication of colonization by MRSA has also been suggested as a strategy to prevent 
recurrent disease and possibly to control outbreaks. Many have attempted decolonization 
in outbreak situations, but few randomized controlled trials have evaluated the efficacies 
of various medications and washes in the eradication of S. aureus carriage (14, 81). Most 
eradication strategies proposed to eliminate MRSA carriage have been extrapolated from 
studies evaluating decolonization of MSS A. Some washes considered effective in decreas- 
ing MSSA colonization, .such as chlorhexidine, may not have the same effectiveness against 
MRSA (65, 66), 

Intranasal mupirocin ointment appears to have the most success in decreasing 6’. au- 
reus nasal colonization, with a subsequent decrease in cairiage at other body sites. A 5- 
day application of intranasai mupirocin showed good results in short-term eradication. 
However, recolonization occurred in at least half of subjects within months (38, 39, 43). 
Recoloiiization and concern about the development of resistance limit its widespread use 
at present (90). 

Selective treatment of high-risk populations, including dialysis patients, surgical pa- 
tients, and tlrose with recurrent S. auiviis infections, in order to prevent disease has also 
been attempted. Preoperative treatment of patients with intranasal mupirocin did not sig- 
nificantly reduce the overall rate of postoperative S. aureus surgical site infections com- 
pared with placebo (108). However, treatment did significantly decrease the rate of all 
nosocomial S. aureus infections among the patients who were S. aureus carriers. Imple- 
mentation of this prophylaxis would necessitate screening patients for 5. aureus nasal car- 
riage prior to treatment. 

Washing in dilute bleach (1 teaspoon per gallon of water) twice a week in conjuriction 
with nasal mupirocin has also been suggested as a potentially effective means for decreas- 
ing colonization (68), but it has not yet been critically evaluated. 

Simultaneous use of any proposed intervention to decrease colonization by all close 
contacts is likely to be necessary, as it is has been hypothesized that close contacts within 
a household have high transmission rates (58). Randomized trials evaluating the efficacy, 
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safety, and long-term results of various agents will be necessary before decoloniration 
strategies can be routinely recommended. 

DEFINING CA-MRSA 

Definitions of CA-MRSA have varied and have been inconsistently used (118). Distin- 
guishing HA-MRSA from CA-MRSA is useful in defining the changing epidemiology, 
identifying those at risk, and choosing empirical antibiotic therapy when required. The 
most commonly used definition has been based on lime, with the designation of CA- 
MRSA assigned to an MRSA isolate obtained in the outpatient setting or in the first 48 to 
72 hours of hospitalization. Because a substantial number of MRSA isolates actually have 
an epidemiologic link to the hospital setting, such a temporal definition may have limited 
use in predicting the clinical or microbiological characteristics of the organism. PFGE and 
MLST data suggest that some MRSA strains isolated in the community are of hospital ori- 
gin, and furthennore, as the CA-MRSA epidemic has continued, movement of community 
strains into the hospital has likely occurred. For example, an outbreak in a neonatal 
intensive-care unit was promulgated by so-called CA-MRSA isolates containing SCCmec 
IV and resulted in severe illness characterized by pneumonia and sepsis (56). Additionally, 
in Western Australia, CA-MRSA isolates containing SCCmec IV were responsible for an 
outbreak of nosocomial infections (102), and at Harbor-UCLA Medical Center, CA- 
MRSA isolates have become the major clone accounting for nosocomial S. aureus infec- 
tions (85). A decrease in multidrug resistance among hospital MRSA isolates has also 
been documented in the National Nosocomial Infections Surveillance System, consistent 
with the appearance of community MRSA strains in the hospital (72). 

The presence or absence of traditional MRSA risk factors, including previous admis- 
sion to a hospital, residence in a long-term care facility, recent surgery, history of MRSA 
colonization or infection, or pre,sence of an indwelliitg device, has also been used to distin- 
guish HA-MRSA from CA-MRSA. For example,.some have defined a CA-MRSA isolate 
as one identified in the outpatient setting or within 72 h of hospitalization in the absence of 
traditional risk factors. This definition of CA-MRSA is the one currently used by the CDC 
(htip;//wwW.cdc.gov). Even using a combined temporal and risk factor definition, how- 
ever, may not predict the molecular characteristics of the MRSA isolate. In MRSA surx'eil- 
lance at our institution, we have found that most patients with MRSA have some 
identifiable risk, whether the organism is obtained from a hospital or community origin 
(S. Crawford et al., unpublished data). 

FUTURE DIRECTIONS 

Many questions remain as CA-MRSA colonization and disease become more preva- 
lent. Insight into the mechanism of transfer of resistance elements and toxin genomic is- 
lands may provide clues as to why the burden of CA-MRSA disease has increased so 
rapidly. Available preventive measures currently rely upon good hygiene and wound care 
and, although important, are unlikely to succeed in the community. Further investigation 
of decolonization methods is needed. S. aureus vaccine candidates are under investigation. 
New target candidates for vaccines and tlierapy, perhaps directed against important toxins, 
may provide hope for preventing and treating disease. 
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CONCXUSIONS 

CA-MRSA disease is an emerging infectious disease responsible for a large disease 

burden. CA-MRSA isolates have different genetic elements and toxin genes than HA- 
MRSA, and these differences are considered to be responsible for the vaiiations in epi- 
demiology and disease. It is not understood what factors have led to the emergence of 
PVL-positive MRSA, nor why it appeals that the disease burden has appeared so rapidly, 
as PVL is not a newly recognized vimlence factor. Attention to hygiene and strict adher- 
ence to contact precautions in institutional settings are the cmreiit guidelines in place to 
prevent spread. Awareness of the increasing prevalence of CA-MRSA in relation to S. au- 
reus disease is crucial. Culturing suspected S. aureus infections is now necessary to guide 
antibiotic therapy, and local prevalence rates and resistance patterns should guide clini- 
cians in choosing empirical therapy. Early recognition of CA-MRSA disease is important 
but difficult; CA-MRSA must now be recognized as a possible cause of necrotizing pneu- 
monia, sepsis, and other invasive life-threatening diseases. 
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Mr. Towns. All right. Thank you. 
Dr. Walts. 


STATEMENT OF STEVEN L. WALTS, ED.D. 

Mr. Walts. On behalf of Prince William County’s 72,654 stu- 
dents and their families, our 10,000 employees, our school board 
and our community, I thank the members of the House of Rep- 
resentatives Committee on Oversight and Government Reform, and 
in particular Ranking Minority Member Tom Davis, for inviting me 
to speak with you today. 

I am going to give you a firsthand account from the perspective 
of a school system and a school superintendent on dealing with the 
drug-resistant MRSA, which has affected us as the second largest 
school division in the State of Virginia. I am sure that I speak for 
every public school superintendent when I say that safety and se- 
curity of our students is of the utmost importance. Without a safe 
learning environment, teaching and learning cannot happen. 

When most of us grew up, safety and school were synonymous. 
That has changed a little bit over the last 10 years, and we can 
take nothing for granted. Talking about safety, from senseless and 
desperate acts of violence to infectious diseases, school personnel 
have had to renew their diligence in keeping their environments 
safe. This is obviously a challenge, as most of our employees are 
teachers and are in roles that directly support instruction. We are 
not in the law enforcement business, nor are we of the medical pro- 
fession, although we do have a number of school nurses who quiet- 
ly perform heroic tasks each and every day. So we have to lean 
heavily on our partnerships that we have established with other 
agencies. And for the most part, those partnerships are working 
well. And then there is the challenge of making sure we are keep- 
ing our parents and our school communities and our larger public 
informed about what is going on in the school division. Of course, 
this ranges from many positive recognitions and awards to urgent 
communications, such as we have faced with the increase of MRSA 
cases. 

As I know you are aware, in addition to the legal implications, 
there is a delicate balance that we are required to walk from com- 
munications, privacy issues and the creation of public hysteria, 
which is pretty easy to happen with medical matters. In Prince 
William County Schools, as of Friday, November 2nd, we had 21 
documented cases of MRSA, with 7 cases still considered open, 
meaning the student or employee has not received clearance from 
their doctor to return to school. And although we weren’t required 
to do this, we began voluntarily reporting these statistics as a pub- 
lic service. While we feel this is our responsibility to our public, un- 
fortunately there are some negative consequences to this. We do 
not know that any of these cases were actually contracted at our 
schools. But because we are reporting that people have the infec- 
tion, the public may naturally make assumptions like, these were 
caught at school, and inadequate cleaning was a source of the in- 
fection. Like the flu, it is virtually impossible to know exactly 
where someone picked up the infection. But I can assure you, we 
are very diligent with our cleaning practices, and I am confident 
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we are doing everything we can to keep our schools and facilities 
free ofMRSA. 

The challenge and response, there is an excellent summary on 
our Weh site, www.pwcs.edu, under announcements. There is a lot 
of information there, and you can see exactly what we have heen 
communicating to our public. Initially, two athletic-related cases of 
MRSA showed up within about a week of each other in mid-Sep- 
tember at one of our 10 high schools. It is not uncommon for one 
or two cases to show up in a school environment each year. So this 
did not seem to be out of the ordinary. In fact, our athletic trainers 
have been on the leading edge of preventing and treating MRSA, 
since the athletic community was an area where this topic first be- 
came an issue. The school nurse and the athletic trainers sent a 
letter home to parents of the sports team involved, informing them 
of the case, and providing tips and precautions they should take. 

We also had an employee at a different school report a case of 
MRSA during the same timeframe. About 2 weeks went by, and 
then a student in another school reported a case of MRSA. And it 
just went on and on and on. The following week, a student in Vir- 
ginia, not in our school division, actually died of MRSA, which 
greatly increased the public awareness of this. And then there were 
other cases that were generated, and a school, again not in Prince 
William County, closed. 

So, around October 17th through 19th, we had five more reported 
cases in Prince William County, and it was all over the national 
news media. So issues began to surface rapidly. We triggered a 
comprehensive division communication plan, and we have had 
countless staff members and departments basically working on this 
7 days a week for the past 3 weeks. I am pleased to say that we 
are diligently communicating with our public, and we daily update 
on our Web site each afternoon all the established cases. 

We also have standards and protocols for each of our 86 schools. 
So if a case arises, the principal can quickly put on a telephone re- 
cording automated message, send home a letter to students, post 
the information on their school Web site and work with us cen- 
trally to update our school division Web site. 

We have a lot of cleaning protocols that we use. We are paying 
particular attention to areas, such as gyms, showers, locker rooms, 
desktops, water fountains, door knobs and panic bars. We are fol- 
lowing the procedures, and our schools are being disinfected as 
they are being cleaned nightly. Buses at schools with known MRSA 
cases have also been disinfected. 

Talking a little bit about the health issues, the Virginia Depart- 
ment of State Health has been in close contact with us, and we are 
working with our own medical consultant every step of the way. 
Our division communication plan focused on good hand washing, 
and included a parent tip sheet and other health-related pre- 
cautions. 

Unless our school personnel observe an unusual skin lesion first- 
hand, we are dependent upon the students or their families to in- 
form us of an infection. And in some cases, we were not made 
aware of this until after the fact. Based on the inquiries of our own 
health service staff, we discovered that, initially, some of the stu- 
dents diagnosed with MRSA did not actually have that strain of 



175 


the disease, but they were being prescribed with the antibiotics 
anyway. And of course, this strain of staph infection is already re- 
sistant to antibiotics, so to be assured that we can confidently com- 
municate to the parents, we need to be confident that the medical 
community is treating these cases using best medical practice. Be- 
cause staph in general and the MRSA strain included can be found 
anywhere at any time, in fact most of us most likely are carrying 
it on us today, the medical community cannot say definitely that 
the person infected is MRSA free without reculturing. And from 
what we know, that is not always being done. However, doctors are 
clearing students for school because it is not contagious if a sore 
is not open and since it is not an airborne infection. Since we know 
that MRSA can spread by contact with an infected open, oozing 
wound, we did decide not to let any students diagnosed with a con- 
firmed case of MRSA participate in sports or physical activity if 
they had any wound whatsoever. 

A few final observations. I have asked what could be done to help 
school divisions in the future to better respond to our communities 
on such health-related issues, and I would respond with the follow- 
ing: The government. Federal, State, local, could help us to serve 
as a calming force with the public by alleviating unfounded fears, 
possibly through public safety announcements. Local, State or Fed- 
eral health agencies could be out in front of the media so the media 
does not end up driving the message without the proper profes- 
sional guidance and perhaps create a public hysteria in the process. 
A good example is our working relationship with law enforcement 
agencies and the media. If a criminal incident occurs at a school, 
the media asks us school-related questions and the law enforce- 
ment agencies questions pertaining to the criminal nature of the 
incident. The medical community, CDC, State and county health 
departments could quickly speak to the facts. 

Mr. Towns. Could you sum up. Dr. Walts? Could you sum up? 

Mr. Walts. Yes. In the case of MRSA, reinforcing with the public 
how it is contracted, and even when a student is diagnosed does 
not mean the infection was actually contracted at school. So we feel 
we have communicated our issues well, but we have those sugges- 
tions as other ways we could collaborate to work through these 
kinds of issues in the future. Thank you. 

[The prepared statement of Mr. Walts follows:] 
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introduction ' 

On behalf of Prince William County’s 72,654, students and their families^ our 1 0,000 employees, our 
School Board, and our community, I thank you Chairman Waxman and members of the House of 
Representative’s Committee on Oversight and Govemment Reform, and in particular. Ranking 
Minority Member, Representative Tom Davis, fonmviting me to speak to you today,, 

1 wilhgive you a first-hand account of how the issue of staph infections, m particular the methidllin- 
"fesistant Staphylococcus aureus (MRSA), has affected us as the second largest school diviston in 
Virginia. I am sure I speak for every public school superintendent when I say that the safety and 
security of our students and employees is of the utmost importance. Without a sale learning 
environment, teaching and learning cannot happen. The issuc of safety and security in schools has 
always been important, but we have gone from a time when the words “school” and “safety” were 
virtually synonymous when most.of us were growing up, to a real awakening and keen awareness in : 
tlie past 10 years that nothing can be taken for granted. 


Safety is Paramount 

From senseless and desperate acts of violence to infectious diseases, school personnel have held to 
renew their diligence to keeping their environments safe. This is obviously a challenge as most of our 
employees are teachers or are in roles that directly support instruction. We are not in the law 
enforcement business, nor are we in the medical profession — although we do have a number of 
school nurses who quietly perform heroic tasks each and every day — so we have to lean heavily on 
our partnerships that we have established with other agencies. And for the most part, those 
partnership.s are working well. 


And then there is the challenge of making sure we are keeping oui' parents and school communities 
adequately informed about all that is going on in our School Division. Of course this ranges from the 
many positive recognitions and awards to urgent communications such as what we have faced with 
the increase in the number of cases of MRSA. As I know you are aware, in addition to legal 
implications, there is a delicate balance betw'een communications, privacy, and the creation of public 
hysteria when it comes to medical matters. 


»8. STEVEN LW.ttTS 
Siiperintemlent of Schools 


P.O. BOX .189, MAN.4SSAS, VA 20108 • WW.PWCS.EDU 
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In Prince William County Public Schools, as of Friday, November 2, we have documented 2 1 cases of 
MRSA, with seven cases still considered “open,” meaning the student or employee has not received 
clearance from their doctor to return to the school. While not required to, we began voluntarily 
reporting these statistics as a public service. While we feel this is our responsibility to our public, 
unfortunately, there are some negative ramifications. We do not know that any of these cases were 
actually contracted at our schools, but because we are reporting that people have the infection, the 
public may naturally make assumptions like: 

1 . It was caught at the school; and 

2. Inadequate cleaning is the source of the infection. 

Like the flu, it’s virtually impossible to know exactly where someone actually picked up the infection, 
but I can assure you we are very diligent with our cleaning practices, and I am confident we are doing 
everything we can to keep our schools and facilities free of MRSA. 

Challenge and Response 

An excellent summaty of how we have responded to these cases of MRSA is contained on our Web 
site, www.pwcs.edu under “Announcements,” and I hope that each of you will have a chance to 
review that at some point but I will provide you a little background as to how this issue came to light 
in Prince William County Public Schools and how we addressed it. Two athletic-related cases of 
MRSA showed up within about a week of each other in mid-September at one of our high schools. 
Since it is not uncommon for one or two cases to show up in a school environment each year, this did 
not seem to be out of the ordinary. In fact, our athletic trainers have been on the leading edge of 
preventing and treating MRSA, since the athletic community was an area where this topic first became 
an issue. The school nurse and the athletic trainer sent a letter home to parents of the sports team 
involved, informing them of the case and providing tips and precautions they could take. We also had 
an employee at a different school report a case of MRSA during this same time frame. 

About two weeks went by and then a student at another high school reported a case of MRSA. Four 
days later, a student at yet another high school contracted the infection. By this time, the Central 
Office staff was working with the schools, helping them craft their messages, still at the school level. 

The following week, a student in another part of Virginia tragically died as a result of MRSA, which 
obviously greatly increased awareness among the public. I think it stands to reason that the public 
awareness generated by this student’s death also caused people to be more diligent in getting possible 
symptoms diagnosed and consequently reporting confirmed cases. It was at this .same time, 
specifically October 17-19, that we had five more cases reported and it quickly became evident we 
needed to trigger our comprehensive Divisionwide communications plan. 

So issues began to surface very rapidly as these cases came to light rather suddenly. Since then, my 
entire Senior Staff, and several other departments and offices, not to mention untold school-based 
officials, have worked almost exclusively on all aspects of this issue for the better part of the past three 
weeks, 

I am pleased to say that we are diligently communicating with our public with a daily update posted to 
our Web site each afternoon. We also have established standard communications protocols for each of 
our 86 schools so if a case arises at any school, the principal is quickly on the telephone recording an 
automated message, sending a letter home with students, posting the information to their school Web 
site, and working with centrally based community relations staff to update our School Division Web 
site. 
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Cleaning 

We continue to clean and disinfect our buildings on a daily basis. It is not necessary to close our 
schools to disinfect them. I don’t want to speak for other school divisions hut my understanding is that 
one possible reason why some school divisions may have needed to close would he if they were msing 
plain detergents. We have been using disinfecting detergents (approved by the EPA) in Prince William 
County Schools, and so our schools were, and continue to he, disinfected when they are cleaned each 
day. This practice is supported hy the County Health Department. However, in response to the 
increased cases of MRSA, we have reinforced with the entire custodial staff the importance of 
ensuring that our disinfectant detergents are utilized for all cleaning purposes, which, again, is already 
our standard procedure. We are paying extra attention to areas such as gyms, showers, locker rooms, 
desk tops, water fountains, door knobs and panic bars. By following these procedures, our schools are 
being disinfected as they are being cleaned nightly. Buses at schools with known cases of MRSA have 
also been disinfected. 

The custodial staff has ensured that each of our schools is stocked with disinfectant detergents and 
extra training has been given to custodial staffs that have requested it. Other meetings with all of our 
custodial managers are also taking place to review our cleaning and disinfecting methods and to 
address any questions they may have. 

Health Issues 

As advised by the Virginia Department of Health, we have been in close contact with the Prince 
William County Health Department, as well as our own medical consultant every step of the way. Our 
Divisionwide communication plan focused on good hand washing and included a parent tip sheet of 
other health-related precautions. 

Unless our school personnel observe an unusual skin lesion first-hand, we are dependent upon the 
students or their families to inform us of an infection, and in some cases, we were not made aware 
until after-the-fact. 

Based on the inquiries of our own health services staff, we discovered that initially some of the 
students diagnosed with MRSA did not have culture tests done, but were prescribed antibiotics 
anyway. And, of course, this strain of staph infection is already resistant to antibiotics, so, to be 
assured that we can confidently communicate to our parents, we need to be confident that the medical 
community is treating these cases using best medical practices. 

Because staph in general, and the MRSA strain included, can be found anywhere at anytime — in fact 
most of us are most likely carrying it on us today - the medical community can’t say definitively that 
the person infected is MRSA-ffee without reculturing, and from what we know, that is not always 
being done. However, doctors are clearing students for school because it is not contagious if a sore is 
not “open,” and since it is not an airborne infection. 

Since we do know that MRSA can be spread by contact with an infected open, oozing wound we did 
decide to not let any students diagnosed with a confirmed case of MRSA participate in sports or 
physical activity, if they had any wound at all. 

Observations 

If asked as to what could be done to help school divisions in the future to better respond to our 
communities on such health related issues, I would respond with the following: 
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• Government (federal, state, and local) could help to serve as the calming force with the public 
by alleviating unfounded fears, possibly through public safety announcements; 

• Local, state, and/or federal health agencies should be out in front of the media so they don’t 
end up driving the message without the proper professional guidance, and perhaps create a 
public hysteria in the process; 

• A good example is our working relationship with law-enforcement agencies and the media. If a 
criminal incident occurs at a school, the media asks us school-related questions but then asks 
the law enforcement agency questions pertaining to the criminal nature of the incident. 

• The medical community (e.g., Centers for Disease Control, state and county health 
departments) could quickly speak to the facts. In the case of MRS A, reinforcing with the public 
how it is contracted, that even when a student is diagnosed it doesn’t mean that the infection 
was actually contracted at school, and that schools don’t necessarily need to close down to 
disinfect; and 

• The medical community could take the lead role (of course in collaboration with the schools) 
in very proactive ways to communicate with the public on such issues. School officials are not 
the medical experts. 

Closing Remarks 

While Prince William County Public Schools had excellent communications protocols in place prior to 
this recent MRSA event, this experience has allowed us to fine tune our communications planning, 
making improvements where needed, so that we are even better prepared for any future similar events. 

Thank you for allowing me this opportunity to share with this distinguished body of legislators my 
perspective on this issue. 


Steven L. Walts 
Superintendent of Schools 
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Mr. Towns. Thank you very much, Dr. Walts. 

Dr. Gayle. 

STATEMENT OF ERIC GAYLE, M.D. 

Dr. Gayle. Thank you for the opportunity to address the critical 
subject of methicillin-resistant staph aureus [MRSA], particularly 
in the context of how this affects vulnerable communities like the 
Bronx and the role that community health centers can play in this 
regard. I am a family physician who has practiced primary care in 
the Bronx, New York for the past 9 years, and the Bronx Regional 
Medical Director for the Institute For Family Health, an organiza- 
tion that provides over 75,000 people in New York State, most of 
them ethnic minorities, and the majority on Medicaid or uninsured. 

I am here today to provide testimony that speaks to the specific 
needs of my community in respect to MRSA and the critical role 
that community health centers play in the management of con- 
tagious diseases such as this. My most recent contact with commu- 
nity acquired MRSA was June 2007. Let me reassure you, as I re- 
assure my patients, that MRSA has been in the community for 
many years and has been successfully treated well by community 
health center physicians for the most part without much fanfare. 
MRSA is significant to the health of the individual and to the com- 
munity, mainly if it goes unrecognized and thus is improperly 
treated. The problem for community health center physicians is 
that oftentimes we are called upon to evaluate a patient only after 
the infection has significantly progressed and the patient is already 
ill and possibly toxic. 

This is because community health centers are known as places 
where people can seek care, even if they are uninsured or if they 
need care in their own language or even if they become ill in a cri- 
sis. We are truly a major part of what has been termed the commu- 
nity’s health care safety net. Community health centers do their 
best work when they are involved in the prevention of illnesses. 
One can never do enough in the education of our patients and the 
public so that once there is a question about any illness or malady 
that they know that they need to contact their primary care pro- 
vider immediately. 

This is the role that community health centers play and play so 
well. We are often the first contact for our patients for whatever 
their health concerns are. But tragically many families do not have 
a medical home, do not have a community health center such as 
ours to go to. We need to continue to grow and develop these vital 
community resources so that they are available everywhere. Where 
else will patients be educated to take care in their personal health, 
particularly as it relates to communicable diseases? 

We advise them that if they have open sores or rashes that they 
ought not to participate in contact sports activities, advise the kids 
not to share towels in gym or not to go to school or to work with 
any contagious illness. 

With MRSA now seemingly more prevalent, community health 
centers with electronic health record capabilities can closely mon- 
itor the patients they are seeing for possible outbreaks within a 
particular community and similarly alert community providers of 
any clusters of infections being seen. With the dramatic media cov- 
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erage of this infection, MRSA, there is no better place for the com- 
munity and for patients to receive important information about this 
disease and the necessary precautions that one must take than 
their local community health center. Emergency rooms and hos- 
pitals have neither the time nor the opportunity to spend in the 
education of the patients about properly hygiene techniques. Most 
of which we have heard already today. I would caution all that we 
need to remember that we are living in time where our commu- 
nities are constantly being reminded of the many other serious and 
contagious illnesses that are out there. 

In communities where there are immigrants from multiple na- 
tions and where international travel is common these include West 
Nile virus, Avian flu, tuberculosis and the risk for both epidemics 
and pandemics. Community health centers are the medical home 
for millions of patients nationally. And our patients are provided 
not only high quality accessible and affordable health care, but ex- 
tensive health education. In the case of MRSA, a major role has 
been the dispersal of large quantities of reassurance. 

I want to mention one other point in closing. The Institute for 
Family Health where I work has installed a state-of-the-art elec- 
tronic medical record system which is integrated into the central 
surveillance system of the New York City Health Department. 
Every night, all the patient encounter information from the day’s 
visits stripped of any identifying information is downloaded to the 
Health Department for analysis. The Health Department looks for 
any symptoms like rash or boils that might be appearing at the 
higher than normal frequency that day. 

This kind of network gives the Health Department and thus all 
physicians in the community a jump-start on containing an out- 
break of infection illness. My patients, your constituents, deserve 
this type of investment in their health. This can only occur if there 
is funding provided for electronic medical records in the community 
health centers allowing for integration of health center systems 
with public health departments to get more accurate and more 
timely information out to the public. 

Thank you for listening and for the opportunity to address the 
committee. Continued support to provide a community health cen- 
ter home for all vulnerable people and to provide information tech- 
nology and support of the providers who work there will ultimately 
work to contain any spread of communicable disease in the commu- 
nity and any spread of the panic that may accompany it. Thank 
you. 

[The prepared statement of Dr. Gayle follows:] 
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Mr. Chairman, esteemed members of the Committee: 

Thank you for the opportunity to address the critical subject of Methicillin 
Resistant Staph Aureus, or MRSA as it is commonly called, specifically in 
the context of how this effects vulnerable communities like the Bronx and 
the role that Community Health Centers can play in this regard. 

My name is Eric Gayle, I am a Family Physician who has practiced primary 
care in the Bronx, New York for the past 9 years. I am the Bronx Regional 
Medical Director for the Institute for Family Health, an organization that 
provides care to over 75,000 people in New York State - most of them 
ethnic minorities and the majority on Medicaid or uninsured. I am here 
today to provide testimony that speaks to the specific needs of my 
community in respect to MRSA and the critical role that Community health 
Centers play in the management of contagious diseases such as this. 

Let me reassure you, as I reassure my patients, that MRSA has been in the 
community for many years and has been successfully treated well by 
Community Health Center physicians for the most part without much 
fanfare. MRSA is significant to the health of the individual and to the 
community mainly if it goes unrecognized and thus is improperly treated. 

When encountered in a community health center, the emergency room or in 
the hospital, MRSA may not be diagnosed for several days due to the time 
needed to do the appropriate laboratory testing. Therefore, what is most 
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important is the education to of the clinical community about the best agents 
for treating skin and soft tissue infections ( SSTI) of which MRSA is the 
agent of most concern today. 

The problem for Community Health Center physicians is that often times we 
are called upon to evaluate a patient only after the infection has significantly 
progressed and the patient is already ill and possibly toxic. This is because 
Community Health Centers are know as places where people can seek care 
even if they are uninsured - or if they need care in their language - or even 
if they come in for the first time in a crisis. We are truly a major part of 
what has been termed the community’s health care safety net. 

Community Health Centers do their best work when they are involved in the 
prevention of illnesses. One can never do enough in the education of our 
patients and the public so that once there is a question about any illness or 
malady that they know how to contact their primary care provider 
immediately. Only through early diagnosis and treatment can the patient be 
kept from the potentially serious outcomes of MRSA infection. The 
Community Health Center and their respective primary care providers need 
to be the first contact for any ailments our patients experience. The 
emergency rooms have a distinct disadvantage in the treatment of a 
condition like MRSA. Only the primary care provider has the advantage of 
knowing the individual and their history and can appropriately manage the 
patient and their family as well as share information pertinent to their illness 
and to their health. 

Just this past June, I had an experience with a patient of mine who had 
MRSA - an experience which illustrates the importance of community 
based primary care. The patient was a child of 5 years old whom I had been 
managing since her mother was pregnant with her. This child has eczema as 
severe as I have ever known it to be in any individual. She came in with her 
mother one day with sores on her body that her mother attributed either to 
bites from an infestation of bugs in her building or from her scratching her 
skin from the itching resulting from her eczema. My knowledge of this 
child and her family - a relationship that has lasted many years - allowed me 
to be available to her at her first sign of concern and also to be able to 
provide the care she needed to combat her infection. On culture result she 
indeed had MRSA. I was able to not only treat the child but also again 
educate the family about good hygiene techniques in infection control and 
also to reassure them. This is the role that Community Health Centers play 
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so well: we are often the first contact for our patients for whatever their 
health concerns are. 

But, tragically, many families do not have a medical home, do not have a 
Community Health Center such as ours to go to. We need to continue to 
grow and develop these vital community resources so they are available 
everywhere. 

Where else will patients be educated to take care in their personal health 
particularly as it relates to communicable diseases? We advise them that if 
they have open sores or rashes that they ought not to participate in contact 
sports activities, advise the kids not to share towels in gym, and not to go to 
school or to work with any contagious illness. 

Community Health Centers perform thousands of preparticipation physicals 
and part of this examination includes the education of athletes about those 
health problems for which he or she should seek medical attention before 
participating. These include education about rashes such as fungal 
infections, boils, sores and cuts for which he or she must take precautions. 

With MRSA now seemingly more prevalent. Community Health Centers 
with electronic health record capabilities can closely monitor the patients 
they are seeing for possible outbreaks within a particular community and 
similarly alert community providers of any clusters of infections being seen. 

A few years ago media coverage was about “the flesh eating bacteria” and 
the hysteria it provided in our communities was unimaginable. Our 
Community Health Center was approached by the local media to share 
information with the public about this infection. In a few minutes of 
televised information about this ailment we were able to calm our 
neighborhood of the fears and concerns they had regarding this disease. 

They were further calmed when they could identify with the physician 
discussing the issue on television. It was their family physician providing the 
information, not some media star with whom they could not identify. 

With the dramatic media coverage of this infection, MRSA, there is no 
better place for the community and for patients to receive important 
information about this disease and the necessary precautions that one must 
take than their local community health center. Emergency rooms and 
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hospitals have neither the time nor the opportunity to spend in the education 
of the patients about proper hygiene techniques. 

Let me share some basics with you that I share with my patients: 

• Practice good hygiene in general 

• Keep your hands clean by washing thoroughly with soap and water or 
using an alcohol-based hand sanitizer. 

• Keep cuts and scrapes clean and covered with a bandage until healed. 

• Avoid contact with other people’s wounds or bandages. 

• Avoid sharing personal items such as towels or razors. 

I would caution all that we need to remember that we are living in times 
where our communities are constantly being reminded of the many other 
serious and contagious illnesses that are out there. In communities where 
there are immigrants from multiple nations and where international travel is 
common these include West Nile virus. Avian flu (which still presents an 
international concern), and the risk for both epidemics and pandemics. 

While the media has dramatized the MRSA outbreaks, what we really need 
them to do is to dramatize the need for general preventive care. We need 
media coverage to urge our elderly and chronically ill patients to get their flu 
vaccine to prevent Influenza. We need to remind our asthmatic children that 
they ought to get their influenza vaccine and tell them that this is as critical 
to them as a possible outbreak of MRSA in their school. We also need 
education to dispel some of the myths associated with flu vaccine so that 
they can understand that it is impossible to get the flu from taking the 
vaccination. These salient information needs can and do come from the 
Community Health Centers and their primary care physicians. 

Community Health Centers are the medical home for millions of patients 
Nationally and our patients are provided not only high quality, accessible 
and affordable healthcare but extensive health education. In the case of 
MRSA a major role has been the dispersal of large quantities of reassurance. 

I want to mention one other point in closing. The Institute for Family Health 
where I work has installed a state-of-the art electronic medical record system 
which is integrated into the Syndromic surveillance system of the New York 
City Health Department. Every night, all the patient encounter information 
from the day’s visits, stripped of any identifying information, is downloaded 
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to the health department for analysis. The health department looks for any 
symptoms (like rash or boils) that might be appearing at a higher than 
normal frequency that day. This kind of sentinel network gives the health 
department, and thus, all physicians in the community, a jump start on 
containing an outbreak of infectious illness. My patients - your constituents 
- deserve this type of investment in their health. 

This can only occur if there is funding provided for electronic medical 
records in the Community Health Centers allowing for integration of health 
center systems with public health departments to get more accurate and more 
timely information out to the public. 

Thank you for listening and for the opportunity to address the committee. 
Continued support to provide a community health center home for all 
vulnerable people and to provide information technology in support of the 
providers who work there will ultimately work to contain any spread of 
communicable disease in the community and any spread of the panic that 
may accompany it. 


XXX 



188 


Mr. Towns. Thank you very much, Dr. Gayle. Let me thank all 
of you for your excellent testimony. Now we move into the question 
and answer period. And let me start with you, Dr. Walts. 

You know, when a situation occurs in a school, parents get up 
in arms. And they will say, well. I’m not taking my son or my 
daughter back to that school. And of course, others will get in- 
volved and say you should not. And then somebody from the school 
will indicate the fact that the school is now safe. And then they will 
say to you, you are not a medical doctor, you’re not in a position 
to evaluate whether or not the school is safe. How do you handle 
a situation like that? Because we always look at things legislatively 
and want to know if you need any help in terms of legislation. 

Mr. Walts. Well, we use a variety of strategies. We communicate 
with people in different ways because different ways of communica- 
tion people can relate to. For example, we have an auto-dialer sys- 
tem. Again, it is up to the parent if they choose to be a part of that. 
But we’ll put out a message using that auto-dialer system. We’ve 
got a very good Web site where we have a link. In fact, this was 
our lead story. 

If you pulled up the Prince William County Web site during the 
height of this, that’s the leading link. And there again, it would 
talk about facts related to MRSA. Preventive things, like the wash- 
ing of the hands with soap and water, because you almost have to 
barrage people with a variety of communication methodologies 
talking about the facts, because otherwise they jump to conclusions 
that are just simply not helpful. And thinking, for example, that 
you have to close the school down, we were already using the 
chemicals that schools that have closed to disinfect were using be- 
cause they weren’t using that beforehand, so there was no reason 
to close schools. But when you see something on the news that 
some other school division is doing, then you’re right, it really gets 
to almost a public hysteria point of view. 

We work a lot with the press through this also to help us get the 
messages out. Of course, some of the issues with that is you never 
get them enough information fast enough. So that’s why we would 
like to have more help from health departments and that sort of 
thing in terms of getting on the front lines of these kinds of issues. 

Mr. Towns. Thank you very much. Thank you. Dr. Daum, I un- 
derstand you’ve done a significant amount of research in this area. 
I wanted to learn more about why these infections are becoming re- 
sistant. I also want to understand if this is a situation that is actu- 
ally getting worse or it is a situation where we have better report- 
ing at the present time. 

Dr. Daum. Thank you for the question. I’ll take the first part of 
the question, first question first. It turns out that what the commu- 
nity MRSA epidemic represents in my mind is a convergence of an- 
tibiotic resistance and virulence so that the resistance happens by 
means of a small piece of DNA, which we call a cassette, which ac- 
tually can move from strain to strain. And when it moves from 
strain to strain, the sensitive strain it lands in becomes a resistant 
one. So the organism is obviously looking to acquire these cassettes 
because there’s lots of antibiotics in our environment and it is bet- 
ter able to survive. 
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But it also turns out that virulence is a factor as well. And so 
that a strain that receives a cassette becomes a more fit pathogen, 
better able to survive on our bodies and in our environment if it 
also has virulence genes that allow it to do so. So what you have 
here is really two forces working against us humans. And that is 
that it is both antibiotic resistant and more virulent. The second 
part of your question I think had to do with — can you remind me? 
I’m sorry. 

Mr. Towns. Actually, in terms of a better record reporting, better 
reporting now. Do we have a better reporting, period? 

Dr. Daum. I think it was related to how I know it is increasing. 
We did a study at our institution where, in a period of 3 years in 
the late 1990’s, we showed that it had increased 25fold at our insti- 
tution. And that’s not as good as population based data to be sure, 
but it does give you a sense of what’s going on. At Texas Children’s 
Hospital, Dr. Kaplan and his colleagues have reported a similar 
very dramatic increase. At Driscoll Children’s Hospital in Corpus 
Christi, they have also counted MRSA infections and it is a dra- 
matic increase. And these are all healthy people or, for the most 
part, healthy people coming in from the community. 

So I think there’s at least three institution-based data that I can 
summon quickly to mind that suggest that it is increasing dramati- 
cally. I’ll toss in my own clinical experience, if you would. And that 
is before this started in the late 1990’s I never saw anything like 
this. I didn’t see these severe syndromes I showed you, and I also 
didn’t see children coming by the flocks to have their abscesses 
drained or getting admitted to the hospital at the rate that they 
are now. 

Mr. Towns. Thank you very much. I yield to the ranking mem- 
ber, Mr. Davis. 

Mr. Davis of Virginia. Thank you, Mr. Towns. Dr. Burns, let me 
ask you, with regard to the MRSA case in Bedford, it is unclear 
from your testimony whether the young man succumbed to CA 
MRSA or HA MRSA. Do you have any definitive answer on that? 

Dr. Burns. I don’t have a definitive answer. And as you appre- 
ciate, I’m sure better than I, that talking about an individual case 
creates some HIPA issues. However, the mother did hold up the 
death certificate on television, so I think she’s kind of provided that 
document in the public. And that document lists the cause of death 
as staph aureus sepsis. 

In an individual case, as we heard this morning, it’s virtually im- 
possible to determine where this strain came from; whether it origi- 
nated in the community and was acquired in the community, 
whether it originated at a hospital and was acquired in the commu- 
nity and the various combinations. I’m not sure this individual case 
would inform our decisionmaking. Certainly, we would be more 
comfortable using a series of cases. I think that’s all I can tell 
about this case. 

Mr. Davis of Virginia. The question is if you identify a MRSA 
case, but you don’t know exactly what kind of strain it is or what 
antibiotic it is going to respond to, isn’t that correct, isn’t that one 
of the difficulties in this? 

Dr. Burns. Well, you’re asking kind of two questions. 

Mr. Davis of Virginia. I’m asking anybody who can answer two. 
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Dr. Burns. You’re asking the genetic question and the antibiotic 
resistant question. By definition, MRSA has been going to the lab- 
oratory and antibiotic sensitivity has been determined, so you know 
it is resistant to methicillin. And usually, if you’ve made that deter- 
mination, you’ve done a complete sensitivity on it, so you know 
other antibiotics that it is both sensitive to and resistant to. 

And that would virtually always be the case when you’re cultur- 
ing staph that you would be doing a sensitivity on it, especially in 
this day and age. Doing the genetic testing is a completely different 
issue. That wouldn’t routinely be done for community strains. 

Mr. Davis of Virginia. But early diagnosis is important and 
treatment in some of these cases, is that fair to say? Does anybody 
want to take a shot at that? Dr. Gayle. 

Dr. Gayle. I want to say that it is going to take a couple of days 
at least. Because you can look at the presentation of the case and 
still not be certain whether or not you’re dealing with community 
acquired MRSA. You have to do the culture. And you may pre- 
sumptively begin treatment. But then, once the culture and sen- 
sitivity comes back and identifies the strain and what medications 
are — the bacteria sensitive to that, then you can make changes in 
the management. But I don’t think you’re going to be able to look 
at the case and say specifically that it is MRSA. 

Mr. Davis of Virginia. Dr. Walts, let me just ask on your Prince 
William cases. You mention in your testimony you’ve had a strong 
working relationship in place with local law enforcement. That 
kind of goes with the job out there. I’ve seen that work. Not the 
same relationship with the public health community and in the re- 
lationship with the media. Could you try to describe each of those? 
With the public health community, what was preexisting, how we 
are changing that and then managing the media is a difficult issue 
in a time like this. 

Mr. Walts. I would say with the health community, what I 
would like to see is them stepping up and taking more of a 
proactive role in helping the community to understand it from a 
medical perspective. The preventive care, the realities and the fac- 
tual information around what this is to prevent hysteria. Because 
again, as you pointed out. I’m not a medical expert. So when I’m 
out there delivering all the information from the school division, I 
think it would be helpful to parents and certainly helpful to us to 
have the medical experts out there in the same way that we’ve 
carved that kind of a relationship with law enforcement. 

Any time we have a criminal type of matter, we will talk about 
it from the education perspective, but then the police cover the 
criminal perspective. A lot of times we’ll even do joint interviews 
with the press, that sort of thing. So that would be really helpful. 
Right now there hasn’t been a lot of that. 

Mr. Davis of Virginia. Dr. Gerberding talked about school 
nurses and how important they are. Can you give me, from a 
school superintendent’s perspective, where they fit into this? 

Mr. Walts. Well, I will say absolutely they’re critically impor- 
tant. And with the complexities of health care these days and the 
issues that have occurred in schools, the complexities of medica- 
tions and that sort of thing, I have a lot more confidence when I 
know that I have a full-time nurse in every school. I wish I could 
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say that we did in Prince William County, but I’m glad to say that 
we have 69 nurses covering 86 schools. And we’ve increased the 
numbers of nurses every year pretty dramatically. I’m going to tell 
you, I’ll say before I’ve even told my own school board. I’m going 
to be asking for more next year, because simply managing these 
issues over the last few weeks has just put the system on absolute 
overload. 

Mr. Davis of Virginia. I’ll be happy to join in a letter in support 
of that with the new school board. Could I just ask one last ques- 
tion. Dr. Daum, you talked about in your testimony that MRSA 
really has not invaded all the regions of the country. Which regions 
are the lucky ones who have been spared at this point? 

Dr. Daum. That’s a great question, and I don’t know every little 
one. But I can tell you that most people believe that we in the Mid- 
west were the first to notice it in the late 1990’s. And you heard 
from Dr. Gerberding that the four children that died in Minnesota 
and North Dakota, we actually had described it in the Journal of 
the American Medical Association a year before that. So the Mid- 
west, I think, is blamed or credited with being the first place to 
really observe this rapid upswing. Next, reports became clear from 
many centers in Texas and the gulf coast that they were having 
the same kind of problem with a greatly increased volume of skin 
and soft tissue infections with the occasional severe infection and 
death. 

The west coast appeared to come up to speed next, along with 
Alaska. And the California centers almost up and down the west 
coast have had trouble with community MRSA. And curiously, the 
east coast, the Northeast in particular, have been the last to sort 
of come up to speed. But Atlanta now is reporting a huge problem. 
And we didn’t get to see Dr. Gerberding’s data this morning, but 
in her JAMA paper, the city of Baltimore was such an outlier in 
terms of having higher rates than every other region in her net- 
work that they actually didn’t include them in the mean calcula- 
tions because they were so high. 

So I think the important thing with regard to your question is 
that every place where it comes it hasn’t gone away and it is com- 
ing to new places every day. 

Mr. Towns. Thank you very much. Congresswoman Norton. 

Ms. Norton. Thank you, Mr. Chairman. I’m troubled by, indeed, 
what you just said about how the disease just seemed to emerge 
first in the Midwest and then you said the west coast came up to 
speed. And I know we in the east coast had this great knowledge 
to come forward only recently. And you mentioned in the 1990’s 
when it was first noted. Of course, we’re not talking about the new 
disease. This isn’t like AIDS. This isn’t that kind of new thing that 
everybody ought to believe is the end of the world. And that, there- 
fore, is something that we would have thought we would have 
known of as a nation. That’s really my question. 

These statistics, which apparently have emerged for the first 
time, and I’m pleased that professionals of CDC did the JAMA arti- 
cle that told us about the 90-some thousand cases. 18,000 deaths, 
that’s very troublesome. A disease that’s been known for a long 
time, known to be drug resistant for a long time. My interest is in 
how the public health system works so that, yes, it is very 
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workmanlike, very professional. And I commend CDC for going to 
a peer review journal, informing the profession. But again, this is 
not — ^basically what they told us about was the incident of the dis- 
ease. The reason I’m particularly concerned, frankly, is that this 
committee and one of my other committees, the Homeland Security 
Committee, have been very concerned about how people get to 
know that they should take precautions in a period when all kinds 
of deliberate carrying of germs could occur. 

After 9/11 everybody is alert for that possibility. Even have had 
testimony here about what began as some attempt by the adminis- 
tration to control — to vaccinate some professionals ahead of time, 
and that stalled. But what I’m trying to find out is whether you 
believe that the present system of monitoring and informing the 
public is sufficient. When we hear — we do get everybody’s attention 
once someone sits down and does the statistical work. But one is 
left to wonder whether we are now waiting for the next JAMA arti- 
cle to find whether there is a disease in our midst. 

Should the CDC have told us about what was beginning, maybe 
this is for Dr. Bancroft, in the midwest. What, is it Dr. Daum’s tes- 
timony, then became very visible in the midwest. Well, I’m sitting 
over here in the east coast with a lot of folks and it has become 
a real issue here only recently. 

One would wonder why once you begin to see a trend in one part 
of the country, whether there is a mechanism for alerting people 
throughout the country, especially when some of what can be done 
washing hands and the rest of it, might have prevented some of 
these 18,000 deaths or the spread from wherever they occur, in 
hospitals, prisons, wherever they are. So I’m really concerned about 
the early warning capability of the CDC and whether it is working. 

Dr. Bancroft. Well, speaking as a local public health official, I 
will say that this entity of community MRSA has been written up 
in medical journals and public health journals since the 1990’s. 
And we’ve been working with CDC since early 2002 when it was 
first identified in Los Angeles County, as had many other groups. 
In fact, the CDC has sponsored quite a bit of research on this. Dr. 
Daum is a recipient of CDC grants researching and looking at the 
prevalence of this. 

I think one of the reasons it came to such public attention now 
where it has been otherwise quite vigorously described in the medi- 
cal and public health literature, but why it has come to media at- 
tention now, was it was almost a perfect maelstrom of information 
of the JAMA article coming out the same week that a child died 
of MRSA, of community, or what we assume to be, but don’t know 
to be community MRSA in that same week. I think for the 
public 

Ms. Norton. How might it have happened? How might the en- 
tire country have become alert before somebody died and we had 
a kind of crisis atmosphere, at least created here for a while? 

Dr. Bancroft. You know, it’s a great question, because we’ve 
been trying to work with the media in Los Angeles County, the 
school districts, for example, for many years on this. We sent out 
our guidelines for the prevention of how to prevent spreading this 
bug back in 2004 to the school districts, and have been giving lec- 
tures to doctors in school districts. 
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Ms. Norton. Well, did CDC send anything out that time? Did 
CDC send out anything in the 1990’s for example when it began 
to develop in the Midwest? 

Dr. Bancroft. It did have that MMWR, which is basically a pub- 
lic health notification, it is an official CDC notification, in 2000, 
about the deaths that occurred in 1999 in the Midwest. And subse- 
quently there have been multiple MMWRs and multiple articles in 
the CDC journal emerging infectious disease about this. 

Ms. Norton. I’m trying to find out whether or not your school 
superintendent, your Congresswoman, your mayors, your laypeople 
who do not have access and do not want access to the professional 
literature were alerted, should have been alerted, whether or not 
our system in the post 9/11 period has a way to say nationally, look 
everybody, there’s something out there, it is not a crisis, but this 
is what is occurring in some parts of our country. The reason I ask 
this from the point of view of the layman is we aren’t talking about 
something only doctors can deal with. 

You tell me that there are precautions that children can take in 
school, that people can take in restaurants, God help us people can 
take in hospitals that I don’t think they understood they could take 
because you were left to deal in LA County to hear your testimony, 
and others of course dealt as they should have where they were lo- 
cated. This is a Nation. We’re not dealing with how this hops from 
one country to another as in Europe. 

So I’m just trying to find out if you have a national public health 
network, is it working here and what can this committee do to 
make sure that before there is an outbreak, before there’s some- 
thing sensationalized in the papers that now we got to go into our 
neighborhoods and say, just a moment, this is not like AIDS, this 
18,000 people dying. So then you leave it to laypeople like us to 
have to put it back in perspective, because there’s been no national 
understanding of what has happened. 

That is my complaint. Not that they didn’t do the professional 
job. That was excellent what they did. But they didn’t tell me, they 
didn’t tell my constituents, they didn’t tell the people who come in 
contact with the very people who may be spreading it. 

Dr. Daum, did you have something you wanted to say? 

Dr. Daum. Yes. I think the most important message I would like 
to give at this point is that to be constructive about this. And that 
is to say that if you believe the perspective that I’ve tried to pro- 
vide, that the epicenter of MRSA is not now in the hospitals, but 
it is actually in the community. I think you’ve heard threads of 
that over and over again. 

Ms. Norton. We have a school, a whole school, and those kids 
haven’t been in the hospital. 

Dr. Daum. I understand. We have our jail facilities, we have the 
households of patients, we have a lot of evidence of spread to new 
people, new kinds of folks that weren’t really MRSA high-risk peo- 
ple before this began. 

Mr. Towns. The gentlewoman’s time is expired. I would be de- 
lighted to give her second round. 

Ms. Norton. Thank you very much Mr. Chairman. 

Mr. Towns. Definitely. Let me move forward. Congressman 
Matheson. 
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Mr. Matheson. Well, thank you, Mr. Chairman. Again, I appre- 
ciate the opportunity to participate in this hearing as not a regular 
member of the committee, and I’m pleased to have a chance to par- 
ticipate today. Dr. Daum, you’re probably aware, my wife is a pedi- 
atric infectious disease doctor in Salt Lake City. 

Dr. Daum. She’s probably unsupported. 

Mr. Matheson. Well, that’s a discussion I hear a lot at the fam- 
ily dinner table. I appreciate your being here today, and wanted to 
ask you a couple questions. First, it is my understanding that Illi- 
nois is the only State in the country that’s passed legislation that 
requires active surveillance of MRSA in hospitals. Do you think 
that’s a model that other States and other countries should be fol- 
lowing? What do you see the strengths and weaknesses of the Illi- 
nois model. 

Dr. Daum. First of all, let me begin by saying thank you for 
being one of the sponsors of the Star legislation. I think that’s an 
important step to really getting the resources that this community, 
MRSA and other infectious disease antibiotic resistant infections 
really requires of us. I’m not pleased with our law in Illinois. 
What’s happened, for those that don’t know, in the last couple of 
years is a screening test is now available where you can take a 
swab of someone’s nose and determine whether they have a MRSA 
DNA in their nose secretions. And while on the one hand one could 
conjure of some valuable things to investigate with that test, know- 
ing that the germ or the DNA more properly is in someone’s nose, 
does not really inform about the risk for subsequent infection. And 
so, first of all, it is a very expensive intervention. It costs several 
hundred dollars a test. The bill in Illinois, the price of it is being 
charged to the patients. 

Second of all, our law is on admission only to ICUs. And I’ve al- 
ready begun to field phone calls from people who are well, had a 
positive test and don’t know what to do. They’ve been to doctors. 
They can’t get rid of it. We don’t know what the intervention is to 
tell someone about with a positive test. There’s one. And now a 
new university hospital in our State is contemplating screening of 
everyone standing at the door of the hospital and screening every- 
one who comes in. And again, you can imagine a healthy woman 
coming to deliver a baby gets screened, finds out she’s positive, 
she’s perfectly well and goes crazy with anxiety about what she 
should do now and there’s no intervention we have. 

So although at first glance it sounds like it is a good thing to do. 
And in intensive care units it may have some use in decreasing 
spread in that high-charged environment. The epicenter of the 
problem is in the community now. And screening at the entrance 
to the hospital is not going to do anything but spend a lot of money 
and create a lot of anxiety. 

Mr. Matheson. That’s helpful. You mentioned the Star Act that 
I’ve introduced, along with Congressman Waxman. I was wonder- 
ing if you could just describe what you see as the strengths in the 
bill and can you speak in particular about the antimicrobial resist- 
ance, clinical research and public health network. 

Dr. Daum. So I think that MRSA, community MRSA, the epi- 
demic we’re having, coupled with other ongoing problems, most of 
which are at this moment based in hospitals, such as extended- 
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spectrum beta-lactamases and organisms like klebsiella, which are 
nosocomial infections, are health care problems that we’ve ap- 
proached in a piecemeal way. And what excites me about the Star 
Act is the idea that we as a society will take a proactive approach 
and create centers around the country with a central focused office 
and bureau here that will start to proactively look at the mag- 
nitude of these issues so that we’re not getting a paper like the one 
that came out in JAMA well into the epidemic and saying, wow, 
these numbers are really high. We’ll know all along. 

They also provide for novel interventions to try and contain the 
spread of antimicrobial resistance infections. That part of it excites 
me as well. And the part that excites me the most, and is also part 
of this, is to create novel research strategies in the lab and at the 
bedside to understand why resistant organisms are so successful 
making their way in our community and intensive care units with 
the goal to try to prevent that from happening. I see this bill as 
potentially resulting in new therapeutic strategies, new infection 
control strategies and ultimately perhaps even new prevention 
strategies. So I’m very excited about its scope and the idea that it 
creates a diverse effort from investigators and public health people 
around the country. 

Mr. Matheson. That’s very helpful. I need to take you around 
with me when I’m trying to get people to co-sponsor the bill. 

Dr. Daum. Let’s talk. 

Mr. Matheson. One last quick question. My time is expired. Can 
I just get one quick one in? Do you feel right now the Federal Gov- 
ernment has, in place, an adequate — has the capability to ade- 
quately — is able to respond to antimicrobial resistant germs when 
they manifest itself somewhere? Do you think the Federal Govern- 
ment is set up to deal with that right now? 

Dr. Daum. I think that the JAMA paper for me was very exciting 
in that it gave numbers to what I believe I’ve been seeing clinically 
for the last 10 years. And the numbers are incredibly high. And I 
believe that this declares what I’ve been saying, is that this is an 
epidemic. It is an epidemic in our communities of MRSA infections, 
and they’re novel infections. They’re not the hospital germs that 
have moved out into the community. They’re new germs. And I 
think that it gives us a real chance to immobilize. I think the 
mechanisms, to answer your question, are in place. NIH knows 
how to put out notices that were interested in research in a certain 
problem. CDC has begun to more aggressively fund extramural 
programs, and needs to continue to do that to look for better ways 
to deal with this. 

So I think that if the agencies that are in place respond and say 
this is an epidemic, this is not about the hospitals, this is not about 
disinfecting a school or two, this is a major epidemic and we need 
to understand why and intervene, that yes the mechanisms are in 
place. But they need to be resourced. The Star bill is a mechanism 
of doing that. There are probably others. And they need to be man- 
dated. And I hope that’s something that comes out of this hearing 
today. That we’ve convinced you that there is an epidemic on, that 
the epicenter is in the community and that some of our public insti- 
tutions, like the jails and the military and the athletic facilities are 
clearly involved in this, but we need to understand exactly how. 
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Mr. Matheson. Thank you, Mr. Chairman. I yield back. 

Dr. Bancroft. May I add something to what Dr. Daum said, 
which is I think it is important to have the Federal Government 
have the resources to respond to this epidemic, but also to support 
the local and State public health resources. Because we’re really 
the front lines of this epidemic. The first calls come to us when 
there’s a problem. And what we look forward to CDC is to help set 
up the science behind the recommendations that then we will be 
applying on a regular daily basis. So I appreciate that there needs 
to be support for the Federal Government, but also for local and 
State health centers. 

Mr. Towns. Thank you very much. On that note. Dr. Bancroft, 
do we really have the mechanism in place to determine how many 
cases? 

Dr. Bancroft. That’s a great question. As Dr. Gerberding said 
earlier today, in those areas where they did the surveillance that 
the JAMA article is based on, yes they had a great mechanism for 
determining every case of invasive MRSA. But that particular 
mechanism took a lot of resources. Most of us at local and States 
don’t have that resources to follow every case of MRSA. 

Mr. Towns. Thank you. Dr. Gayle, isn’t there a short window for 
treating invasive MRSA? You talk about administering a culture. 
How long will that take? 

Dr. Gayle. Well, the culture and identification and sensitivity of 
any bacteria generally takes about 3 days. And any clinician, if 
they’re suspicious of something that’s going on, something that 
doesn’t look quite normal, will begin treatment. Whether the treat- 
ment is adequate is going to be determined by the sensitivity of the 
bug. 

So you basically have 3 days in which you can start treatment, 
which could probably quiet the infection but not get at it to kill it. 
And then after you’ve identified the strain and the sensitivity, 
change the antibiotic that will effectively kill the bacteria. 

Mr. Towns. Thank you. 

Dr. Daum. I think that Dr. Gayle’s points are right on the money, 
but they apply to the common manifestation of community MRSA, 
which is the skin and soft tissue infection. Unfortunately, that is 
the commonest manifestation, as I showed you on the slide. I just 
want to remind everybody that fortunately uncommon, but there is 
a manifestation of this disease that does not present as a skin and 
soft tissue infection, but presents as an overwhelming body-wide 
infection and has the potential to cause death in previously healthy 
people in 12 to 24 hours. 

I showed you a picture of one of the children who died. I showed 
you the skin rash and the adrenal glands and the lungs of such a 
child. We work with some of the parents who this has happened 
to. Because as you might imagine, they’re kind of overwhelmed. 
But there’s no quick test to do, which is what your question goes 
to, I think, to diagnose those children. Our emergency room is on 
very high alert, as are probably most other ERs now in our country 
for these severely ill folks. We have the antibiotics ready to go, the 
fluids ready to go. The supportive care evidence based or not ready 
to go. But the mortality is still high. And that’s one of the reasons 
people have called repeatedly today, and I among them, for a vac- 
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cine. Because the tip of the iceberg of this epidemic, fortunately 
less common, I don’t want to be an alarmist here, kills faster than 
we can treat it. 

And it is not just a question about better antibiotics. And I just 
wanted to emphasize that because it goes to your question. It also 
has changed, to come back to Dr. Gayle’s point one more time, this 
epidemic has also changed how we practice medicine. It used to be 
we had a skin and soft tissue infection or an abscess and we could 
take a penicillin or cephalosporin compound and reliably treat, 
didn’t need to do a culture. The MRSA epidemic has changed that. 

We now recommend a culture. Incision and drainage, as Dr. Ban- 
croft said. But that the antibiotic has to be guessed at, and it takes 
several days to know whether it is the right choice or not. And it 
is not a penicillin or a cephalosporin. It is one of these old-timey 
drugs that we don’t even know how well they work. So it isn’t 
about antibiotic resistance in that sense. That it has changed how 
clinicians must respond to a skin and soft tissue infection now as 
compared with 10 years ago. I hope that’s helpful. 

Mr. Towns. Very helpful. A couple of you indicated that the gov- 
ernment should do certain things. And I think you were talking 
about government agencies. But you know we’re government too. 
So what specific suggestions do you have to us? And I know you 
might have some concerns about Members of Congress getting their 
nose under the tent. Are there any specific recommendations or 
suggestions? 

Congressman Matheson, of course, and Congressman Waxman 
have a piece of legislation, I think, that you’re looking at. But are 
there any other suggestions or recommendations that you feel that 
Congress should be involved in or should get involved in legislation 
of any sort? So let’s go right down the line. I know. Dr. Walts, you 
have already made your request. 

Mr. Walts. I’ve got one more. 

Mr. Towns. You have one more? Dr. Burns. Let me just go right 
down the line. And I know your situation is a little different. 

Dr. Burns. Not surprisingly, my first request would be continued 
support for health departments at the local level, because that is 
where the rubber meets the road. I thought it was almost breath- 
taking that the centers for Medicaid and Medicare services did 
what they did for nosocomial acquired infection. So basically 
they’re saying if your practices are such that you’re creating a 
nosocomial infection in the hospital, again, focus on the hospital. 
But if that happens in the hospital, you’re not going to get paid for 
that patient. I think that’s an incredibly powerful tool. I think it 
sends a great message. 

And I think that and 100,000 Lives Campaign are two very effec- 
tive methods to get the attention of the hospital system. I think it 
is not as obvious how such a kind of simple idea could affect com- 
munity acquired infections, because it is kind of everybody doing 
what we do that creates the risk. It is back to the issue about what 
kind of resources do we have to get the public’s attention. And I 
think that’s the issue. It is not the fact that people at the Federal 
level, the State level and the local level aren’t trying to get these 
messages out. But we have an almost unlimited number of public 
health messages that we want to get out, and we’re competing with 
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a very noisy and effective advertising world where they’re trying to 
get their message out too. 

So there’s a limited capacity for people to hear messages. And it 
tends to happen around something like this. Where for reasons 
that I still don’t understand something gets the public’s attention 
and then they start paying attention. And if we could figure out 
how we could get people to pay attention I think we could be much 
more effective in getting our messages out. You obviously can’t leg- 
islate that. 

Mr. Towns. Dr. Daum, and I’m on Congressman Davis’ time 
now. Go ahead. 

Dr. Daum. Does that mean I shouldn’t talk or I should talk fast? 

Mr. Davis of Virginia. No, take your time. 

Dr. Daum. I think there’s a number of things that you can do. 
The first thing, as you’ve heard from the different vantage points 
seated at this table, and I think we all have slightly different 
stakeholders in this problem, that education and the ability to cope 
with the need for education by the public is a major problem and 
needs to be resourced and expanded. So that we need to under- 
stand better how to react to hearing that a case came from the 
school or that this screening program is being proposed for the hos- 
pital and educate the public about what’s going on. I know that’s 
easy to say. But I think that we’ve heard this morning and this 
afternoon that we haven’t done a very good job of it despite our 
best intentions. 

More importantly — sorry. A larger scale of the problem, I think, 
is really accepting. And I heard all day long that we’re having trou- 
ble accepting this. Really accepting that what’s new about this is 
that it is not about dirtier hospitals, it is not about better recogni- 
tion of infections in hospitals. It is a community-based epidemic. 
The hospital problem has always been there. It needs attention, it 
needs work, it needs to be enhanced. But the community problem 
is new. And we have — we’re a very wealthy country and we have 
the ability to resource these things and create programs to ask the 
research questions to find out what we need to know and then the 
interventions to act. 

What’s happened is we don’t have the knowledge base. And so 
when a case comes from the school that close it and disinfect it, 
well, people are angry and upset, those are natural kinds of im- 
pulses, but they won’t help control MRSA epidemics in the commu- 
nity to appreciable extent. 

So what can you do? I think that you can say there is an epi- 
demic on, it is in the community and we need resources to deal 
with it. We need the GDC to mobilize and say this is a problem 
now; new programs, new money directed at this, and other anti- 
biotic resistance infections as well. We need the NIH to ask what 
are the science questions that we need to know. Someone asked 
this afternoon how are these strains causing this trouble in the 
community, what do they have? Those are basic science questions. 
But we need to know them. Perhaps they’re vaccine targets when 
we find out the answers. 

So NIH also needs to create problems that says there’s a commu- 
nity MRSA epidemic on, antibiotic resistance is a problem, we need 
expanded programs to deal with it. The Star bill is one way to do 
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it, it’s a good way to do it, but there’s other ways. And so what can 
you do? I think that you can say this is an epidemic and it needs 
attention and it needs it now. 

Mr. Towns. Thank you very much. Dr. Walts. 

Mr. Walts. In addition to the ones I already gave, I know that 
you had distributed this morning a card, and it was a sample of 
something that had been distributed to hospitals throughout the 
country. And someone raised the question, do you have something 
similar that’s been developed for schools, a tip sheet? And the doc- 
tor said, well, that’s a good idea, we could see if we can try to lo- 
cate resources for that. 

So again, from my perspective as a school person, that to me 
would be an outstanding thing to have and probably fairly easy 
thing to do if there was just the money to put it together and dis- 
tribute it. So sometimes simple things can really help tremendously 
inform the public, especially from a school perspective. 

Mr. Towns. Thank you. Thank you very much. Dr. Gayle, and 
very quickly. 

Dr. Gayle. I would say that you need to be able to identify the 
community-based centers. And the only way to do it is if its 
through central surveillance. And I’ll give you an example. I work 
in the Port Chester section of the Bronx. And this past summer, 
there was at least three cases of Legionnaire’s disease that were 
identified. Because we are hooked into the New York City Depart- 
ment of Health, once they were notified that there was a cluster 
of that particular infection in that particular community, they sent 
out a bulletin immediately to my two medical centers in that com- 
munity and said this is what we’re seeing, look for these signs for 
Legionnaire’s disease. 

So each time a patient presented with symptoms that looked like 
Legionnaire’s disease, there was a best practice alert that popped 
up on the computer screen that says think of this as a possibility 
for this particular patient. And so the doctor had it right there in 
front of his mind while he’s seeing the patient whether or not this 
particular case could have been a Legionnaire’s case. So central 
surveillance right at the point of care where you get information 
from the community as to what’s happening now and then sending 
out the information to the respective centers in that particular 
community could be a great deal of help in identifying cases early. 

Dr. Bancroft. Quickly two areas. One, CDC does have money 
for some surveillance given to local and State health departments 
for surveillance in teaching about antibiotic resistance. But frankly 
it is not enough. There are limited funding for those positions in 
the State and local health departments. And I think it is extremely 
important to better delineate the epidemiology who is getting this 
disease. But not just the basic demographics of who is getting the 
disease, but being able to interview the patients themselves and 
ask about the risk factors, their practices, their behaviors that may 
be underlying why they’re getting that disease. 

So CDC needs additional funds to be able to distribute out to bet- 
ter do those studies, and also to support surveillance. And the sec- 
ond area really comes down to hospital MRSA. Dr. Daum has 
talked about the new epicenter of this disease being in the commu- 
nity. But still, as of this point, 85 percent of MRSA, at least the 
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invasive MRSA is hospitals. Right now in the local health depart- 
ments, we inspect restaurants far more regularly than we inspect 
hospitals. That’s true on a national level as well. We’ll inspect res- 
taurants one to four times a year. We inspect hospitals once every 
3 years. I think more resources to inspect hospitals in order to help 
them have better oversight that they meet those inspection control 
standards that we know if applied will decrease MRSA and other 
infections. 

Mr. Towns. Thank you. I yield to the ranking member. It is all 
yours. 

Mr. Davis of Virginia. Thank you. I’ll try to be brief, but I very 
much appreciate what the panel has had to offer. Dr. Burns, the 
emergency reporting requirements that were issued a few weeks 
ago required labs do the reporting. How did Virginia officials settle 
on that as being the best means for tracking? 

Dr. Burns. As you could imagine, it did take a lot of debate and 
discussion to decide on the most efficient method to do it. But it 
came down to the fact that to diagnose MRSA you had to have a 
laboratory test. So it is not a clinical diagnosis, it is a laboratory 
diagnosis. So since it is a laboratory diagnosis, why make the doc- 
tor report it when the laboratory already has the data, and the lab- 
oratories are generally much more oriented toward just adding an- 
other disease to the list of diseases they report, and then it hap- 
pens automatically. There’s not a one at a time kind of situation. 
So it is cheap, it is exactly the data we want, it is effective, the 
system is already in place, it was easy. 

Mr. Davis of Virginia. What do we do with the data reported? 
Are school districts made aware of the reported cases. 

Dr. Burns. What we’re asking the labs to report is MRSA from 
a normally sterile part of the body. So it doesn’t include all the skin 
and superficial infections. So we’re looking at bone, bloodstream, 
things like that. We don’t anticipate that this will be a tool that 
will be useful at the school level. But we do think that it will be 
useful in helping us keep track of the tip of the iceberg. And by 
understanding what the tip of the iceberg is doing, both over time 
and by location, we can better target our deeper investigations to 
see what’s actually going on. 

And the thing I forgot to mention earlier about the other reason 
why it is real attractive to do the laboratory data is in public 
health we always like to know the denominator, we like to know 
something about the population that the number of diseases comes 
from. 

So if you just take the number of diseases coming into the emer- 
gency room and you haven’t thought about what part of the com- 
munity they represent, you really kind of just have a popularity 
contest about who goes to that hospital. So by doing this labora- 
tory-based reporting we know that we have the entire universe and 
so we will have valid data for us to make conclusions on over time. 

Mr. Davis of Virginia. Thank you. Dr. Daum, you mentioned in 
your testimony that the skin and the soft tissue infections associ- 
ated with MRSA often resemble spider bites. Now, if a physician 
were to look at this, this skin infection as a spider bite and treat 
it that way, is that a potentially fatal misstep for the patient. 
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Dr. Daum. It is true that spider bites are commonly the story 
that patients will tell who come in with a community MRSA skin 
and soft tissue infection. I had a slide but not enough time to show 
it today that shows the mismatch of where epidemic diseases occur- 
ring and where those kinds of spiders live in our country. And it 
is amusing to hear in Chicago where the spiders do not live how 
often patients will nevertheless tell you that this started with a 
spider bite. And what I’ve learned to do then is say, have you seen 
the spider, and the answer is no. 

So I guess it is recognition of something that looks like a spider 
bite in a place where they don’t live is helpful. It is a bit of a co- 
nundrum here, because when anything that breaks the skin, in- 
cluding an insect bite, can actually predispose the staphylococcal 
infection. Staph lovesbroken skin. So that it is possible that a spi- 
der bite in sections of the country where they do live, could, in fact, 
set off a community MRSA infection as well. 

So I think a physician has to be concerned when he or she sees 
something that looks like a spider bite that this could be a commu- 
nity MRSA infection. I think that your question though goes to an 
issue of progression. And in the skin and soft tissue infection, a 
very, very small percentage of them progress to more severe dis- 
ease. So that I think that physicians need to be thoughtful about 
what they’re seeing, but that an abscess today does not mean 
you’re going to have a severe sepsis tomorrow. 

Mr. Davis of Virginia. I’m just confused on — this is going to be 
my last question. Dr. Gerberding, in the first panel, talked about 
how these staph, these germs are everywhere. They’re in people’s 
noses and all over. And you’re talking about how they’re more re- 
gional in their manifestations. 

Dr. Daum. So we’re both right. 

Mr. Davis of Virginia. I knew that. I was just trying to get it 
together and understand how you were both right. 

Dr. Daum. So staphylococcus aureus, which is what we are really 
talking about today, and MRSA is a subset of those, is a very well 
adapted human pathogen. My guess is if the history book could be 
open, it has been living in us and on us for centuries. And a well- 
adapted pathogen doesn’t want to kill everybody. That’s the last 
thing in the world it would want to do, because then it has no place 
to live. So what staph really are happiest doing is living in your 
nose usually, but could be on your skin or even somewhere else 
rarely, and just sit there. Eat what you eat, breathe what you 
breathe, and its ultimate goal, divide. It really doesn’t want to 
cause disease. 

Disease is an unfortunate result of breakdown between our 
body’s defenses and a germ’s ability to live on us in peace. Dr. 
Gerberding is absolutely right. Staphylococcus aureus is every- 
where. About a third of us right now have it on our bodies, even 
though presumably none of us have kind and soft tissue infections. 
And that’s true. That’s changed a little bit because now there’s 
sometimes MRSA, a methicillin-resistant staph aureus. But it is 
the same staph aureus. Any disease is an uncommon outcome of 
interaction between this bug and one of us. It likes to just live 
peacefully among us. 
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So I think that goes to your question that she sort of posed. The 
difference is as if they perceive that they don’t have enough food, 
they perceive that the conditions where they’re living aren’t the 
right ones, then they begin to secrete their toxins and begin to de- 
stroy tissues. The body then begins to respond to it and you get 
something that a doctor would call an infection. 

Mr. Davis of Virginia. Thank you. That’s it. Thank you all very 
much. 

Mr. Towns. Thank you very much. Let me just say that the 
chairman has indicated we will have another hearing in the spring 
on hospital acquired MRSA and resistant strains. I also would like 
to thank all the witnesses for their testimony. And I hope that this 
hearing has provided some comfort to the public that while MRSA 
is a genuine concern, there are some practical simple steps that 
people can take to protect themselves and their children. At the 
same time the witnesses have made a very compelling case that we 
have to do more to combat infections in the community and in the 
health care setting. And also that we need to take the issue of anti- 
biotic resistance very seriously. I look forward to pursuing these 
issues in the coming months. And as I’ve said that there will be 
another hearing in the spring. Without objection the committee 
stands adjourned. 

[Whereupon, at 1:35 p.m., the committee was adjourned.] 

[The prepared statements of Hon. Edolphus Towns and Hon. 
Diane E. Watson follow:] 
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U.S. HOUSE OF REPRESENTATIVES OVERSIGHT AND GOVERNMENT 
REFORM COMMITTEE HEARING, REGARDING "RESISTANT INFECTIONS 
IN THE COMMUNITY: CONSEQUENCES FOR PUBLIC HEALTH" 

WENDESDAY, NOVEMBER 7, 2007 AT 9: 15 A.M. 

ROOM 2154 RAYBURN HOUSE OFFICE BUILDING 
STATEMENT OF THE HON. EDOLPHUS TOWNS (D NY-IOTH) 

THANK YOU, MR. CHAIRMAN AND RANKING MEMBER FOR 
HOLDING THIS HEARING ON, "RESISTANT INFECTIONS IN THE 
COMMUNITY: CONSEQUENCES FOR PUBLIC HEALTH", 
BECAUSE OF AN INCIDENT IN MY BROOKLYN DISTRICT 
INVOLVING A TWELVE-YEAR OLD CHILD, OMAR RIVERA, WHO 
WAS INFECTED BY MRSA, I DIDN'T HESITATE TO ASK YOU FOR 
THIS HEARING, AND AM VERY GRATEFUL TO YOU FOR 
CONVENING THIS VERY TIMELY AND IMPORTANT HEARING. I 
THANK ALL OF YOU FOR APPEARING HERE, TODAY, 
ESPECIALLY OUR DISTINGUISHED FIRST PANLELIST, THE HON. 
DR. JULIE LOUISE GERBERDING OF THE CDC; AND DR. ERIC 
G. GAYLE, THE BRONX REGIONAL MEDICAL DIRECTOR OF 
THE INSTITUTE FOR FAMILY HEALTH, WHO IS ON OUR 
SECOND PANEL. 

IN MY BROOKLYN DISTRICT, WE, RECENTLY, SUFFERED 
LOSS OF A CHILD'S LIFE, DUE TO WHAT MAY BE COMMUNITY- 
ASSOCIATED MRSA, ALSO COMMONLY CALLED, "STAPH." I 
BELIEVE THAT NEW YORK CITY'S MEDICAL EXAMINER IS STILL 
TRYING TO DECIDE WHETHER THE CHILD'S DEATH WAS 
ACTUALLY DUE TO STAP. CERTAINLY, MY WELL WISHES GO 
OUT TO THE RIVERA FAMILY FOR THEIR TRAGIC LOSS. 
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WE NEED TO BE ALARMED. THESE OUTBREAKS AND ANY 
LOSS FROM COMMUNITY-ASSOCIATED DRUG RESISTENT 
STRAINS OF MRSA, TUBERCULOSIS AND OTHER INFECTIOUS 
DISEASES, SUCH AS THOSE INFECTING OUR SERVICEMEN 
RETURNING FROM IRAQ, ARE INCREASING AND MUST BE 
STOPPED. DRUG RESISTANCE TO CERTAIN STRAINS IS SCARY. 

IT POSES AN EVER-INCREASING THREAT TO YOUNG AND OLD, 
REGARDLESS OF WHETHER INDIVIDUALS ARE HEALTHY, OR 
ARE IMMUNE COMPROMISED. AS PUBLIC OFFICIALS, WE MUST 
ASSURE THE PUBLIC. WE OWE A SPECIAL DUTY TO OUR 
CHILDREN, TO ENSURE THAT ALL SAFEGUARDS ARE IN PLACE. 
WE MUST FOCUS ON REPORTING, RESEARCH, PREVENTION, 
COMMUNITY EDUCATION AND OUTREACH, AND THE 
DEVELOPMENT OF EFFECTIVE ANTIBIOTICS. 

THAT'S WHY I'M IN SUPPORT OF H.R. 3697 - THE 
MATHESON-WAXMAN BILL; AND I WILL SEPARATELY 
INTRODUCE A BILL TO APPROPRIATE FUNDS TO PROVIDE 
ASSISTANCE TO PUBLIC SCHOOLS FOR THE PREVENTION AND 
TREATMENT OF MRSA. I AM ALSO WORKING WITH SENATOR 
SCHUMER OF NEW YORK ON A BILL THAT WILL ENCOURAGE 
PRIVATE ENTITIES TO CONDUCT RESEARCH ON THE 
PREVENTION AND TREATMENT OF MRSA AND OTHER 
INFECTIOUS DISEASES. 

I URGE MY COLLEAGUES TO JOIN ME IN CO-SPONSORING 
AND PASSING THIS CRITICAL LEGISLATION THIS YEAR. THANK 
YOU, MR. CHAIRMAN. ### 
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Opening Statement 
Congresswoman Diane E. Watson 
Oversight & Government Reform 
Hearing: “Drug-Resistant Infections in the Community; 
Consequences for Public Health” 

November 7, 2007 


Thank you Mr. Chairman for holding today’s 
hearing concerning protecting public health from the 
spread of community-associated M.R.S.A. (Methicillin- 
Resistant Staphylococcus Aureus) infections. Even 
though most cases are related to health care settings, 
there may be a rise in infections affecting the general 
public. 


Staphylococcus Aureus is a common bacteria 
found on the skin and usually causes no need for 


concern. However, there may be a possibility that 


infections may be able to spread to a much larger 
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portion of the general public if precautionary measures 
are not taken to reduce risk. 

One of my concerns is the lack of data in relation to 
the spread of community-associated M.R.S.A. A 
Centers for Disease Control and Prevention (CDC) 
study found that community-associated M.R.S.A. made 
up 13.7 percent of all M.R.S.A. infections, but because 
the data only represented a snapshot and did not cover 
a period of years there is not enough information to 
determine how widespread the issue is. 

I look forward to hearing both panels’ 
testimony and I hope we can find out more about what 
can be done to increase Congress’ awareness on how 
widespread community-associated M.R.S.A. really is. 
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and what can be done to educate the general public 
about preventing the spread of the infections. 

I also look forward to the testimony given by Dr. 
Elizabeth Bancroft on the second panel, who is the 
Medical Epidemiologist for Los Angeles County 
Department of Health Services. I represent a large 
portion of Los Angeles, and I would like to know what 
demographic of the Los Angeles community is most 
susceptible to community-associated M.R.S.A. 

Mr. Chairman, thank you for holding today’s 
hearing and I yield back the remainder of my time. 
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